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Tnt 6nt pnoaplo tinJ^rlTini; ihm boot i« that >oanJ 
thtH irrttc al tno yl ^lgo ji Ibo ontcoroe of n flcaion on pracl»cal 
Jomg fo that in a fon*o otorr truo alaJcnl make* hl» 
ivffffco for hiatfo}f It thoreforr Afit iU mtJrrt to cx 
ammo erainplci of tUal practical actirit^ of tbon(;bL with 
which a fact of life thor aro Camihar and to lar ban 
thfl ]tnncipl« tlre^ find opcratlro in tbctn \» In actual 
thoDf^ht un mind n*3(ontng U at common ai aouod rcaaon 
Ing and ai truth !• mado dearer b/ compmon with error 
much attention it prefl (o uUdaten thought nr folloe/ 
'Nor it the dra'^ng into light tbo intellectual tiDii that do toy 
eajilr bciHrt ut tbo [mit Taluablo wmco a.itudjr o£JogiQ.caoJ 
render Tbo mrmcrous oxamplc* ore Ihercfon? not mortr 
illiutratioatj tlK*/ arc tbo aclcctod facti with which thi? 
inrcttigation diroctlj dcnli 

Br lUcU a undo of ttud/ tbo ttndent will lar a anro 
foundation on which tnj further itructuro of thcorutical 
elaboration maj bo tccurelj orociod* Bo too bo mar foco 
with con6dcnco any elomcntaiy ©mmlnation in logic. f.Al 
mtfw Jet it iio rcwmfwnxf ffto iwt of progruTt ft not abiiity 
to reprodnee but po wer to tolroTyroblonury 

13ur"tiuUentt pTvjHiring for oiaminatlon* ore turoly not 
the only people to wlwnJ n praap oLtho-dlfferoaoo-bctrroon^ 
co gent and futi le argumentation It of worth Otlioni may 
not need to enter Into the formal dlrtindiona treated in- 
Ohipteri V and ‘VIV., bnt aooh an onalytit of thought aa 
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occupies tliG lo&t of the book shoulcl bo of lutcresi aiul ^aluo 
to man} Teachers at uuncisities often lament that want of 
powoi, both to oii^mat^solutions and critical!} to nei^jh 
o^ idonce, is at once the most common and the most serious 
of the deficiencies of the stndenbs nho come to them 
Schools often do not act on the truth that not more practice, 
but e\amiued and criticised practice, is the load to the 
acquirement of skill m thinking, as~in over} other form of 
human actiiitv A short course of lessons on logic, com- 
bined with the 11 01 king of exorcises, nould make apparent to 
young people of sixteen or seventeen iihat thinking is, and 
how it IS well done Noi can it lie doubted that physical 
science with its infeiences fiom laboratory work, histori and 
literature with their appeals to evidence, would lie more 
profitably studied by a student who clearly lealises the 
difference between sound and unsound leasonmg than by 
one who has never given attention to this fundamental 
distinction 

The most profitable way to stud} such a book as this is 
fiist to read it straight through with care, but without 
attempting to master every detail The object of this 
prebmmary leading is to gain a general idea of the whole 
subject, and of the relations of its parts Here it would be 
well to omit Chaptei -8 V and XIV Then should follow a 
detailed study, chaptei by chapter After each chapter, 
knowledge of the theoretical results reached should be 
tested by the questions, and power of application of theory 
to practice both tested and developed by working the 
exercises, at the end of the book The importance of doing 
this thoroughly cannot be over-emphasised < Logic and arith- 
metic are ahke m the relative importance of theoretical 
discussion and practical application ' A student who solves 
all the exercises will go far in making principles of clear 
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iWokujp MtotnMlc Tlu* tlodj 

•bottU bo followM hr u final conUnuotn mdioR that tlw 
{mHt inaT l«c firmlr botmd t<*jrrt!jcT in a cnU^Tmt 

Tbo pxtjul ^nciplo imJcflTlnR Ibc iBy't i« that If^io ii 
an orpnnfe whoV' nccounU for lli^ ortlrr m »Iucli Tbo 

tojiln ■ahj'*lroatc«K Tlw* cuntomarr nrranprrafnt li dun 
pairtlj lo blftoncal rmacnt inrtlr to j<vbi(;ogifal thoorr'' 
Indodion li ma<le to follow d^urtlon l«ooin«o il wm ad led 
in tho U»t crjitnrj to tito traditional (rralmmt Bat tbu 
doM not wprwenl iti plaoo in tbe actual worL of tlwnpbt 
podapc^^ieal tUcory wa* that hoowledco prowg in tho 
mind tho acortlon of atotn* ao that teaching should fint 
giro cJcmmtt an I then comLioe the:^ It i« now wognued 
that thU thwy U diamotmany to lbs truth. Tho 

amitncd primary clomenta are »rcn to be the mulU of 
long proce««et of analysis tieilher history nor cdueaticmal 
theorr then justifies odbertneo to the aceustoracd order m 
an introductory booh on h'gic. the proent bt which j 
thought reaches knowledge genarnl truths aro first sought / 
by indact lon. t hen opplwd by dedodionT Tho ultiwalo step / 
in'onalyslf which strips lore the stcleton of a process of * 
thought Irgitimatoly comes bst in treatment seems 

eJmriy to be tho nght polh for licginners whatercr may be 
the adrantages of treating ultitonto forms first in on ad 
Yanced Ircntise on tbeorclleol logic To begin with such a 
treatlso u as inept os to begin tho study of physics with 
Kewton s Pnsdpia 

I am indebted to my fnend Jlr VT P Welpton, 
lecturer in Education in the UniTcrsity of Leeds for the 
suggestion of sereral oxaiuples. 
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CHAPTER I 


THINKING 
1 ITataro of TlLinUng 

(i) Sktli., — T here is a great ditferenca hetireon doing a 
thing and doing it well Erorjbodj reoogniso* this in manj 
natten Crowds will paj for admission to a hall to hear a 
great singer or pianist, or to soe tho worts of a great artist 
Men know that singing plajing the piano and p oi n ti n g do 
not come nature that tbej are works of skill and that 
skill has to be acquired bj moob weUnlireeted practice. 

It Is not so generoUj acknowledged that skill phijs a part 
m onr eommon dailj domgt Tet a little thought eonnnces 
us that so it IS We all eat, but some are so nnsHlf ol in 
cboico of Tiandi or in mode of mastication, that they bring 
on tbemselTos Toriona digestive trouble*. We ell walk, but 
m towns the faoQities for cheap riding lead people not to 
practise the art. It results that many are unable to walk 
eroa twenty miles in a day And a little observation u one 
g<^ about the streets give* abundant evidence that what is 
t.>^^ntiggjji^dnrance_uji 9t alwa ys mad e up in g race. We 
la ll talk, but few tallr Whether regard be paid to 

lenunciation to the arrangement of words in sentences or of 
. leenteHces mto discourse the general average is low Tho 
'''''ll^ly speech of many oven m the oducatod classee, is 
Ipig yenl y both i n struetnre and in utterariivii Wcto fad king 
like tinging a luiuxy and not a necessity of mteroourse, 
an. 1 
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people ^\oukl lalco ns muclt puns in ncqnirmi^ llio one ns tlio 
other After all, both aio modes of utteraim^, (losigncd to 
affect others 

’ Whorc\or there aio degrees of excellence m dome tilings, 
there is shill And sKill can bo cultnatod 

(ii) TlrI^KIKG is A Woitic 01 Skim, — And ae all thinlc 
Here, as elsewhere, degiecb of natue power are ob\io\iH As 
few could attain the highest rank in singing or painting or 
orator}, so few haso been the great tbmhcis of the woild 
But it lb of importance to e\cr}bod} to tram bmiselC to 
tlunlc as well as is possible to limi 

Perhaps it is because people bo often do not do tins, that 
they call ' thinking ’ what is not thinking When wo sax ‘ I 
think so-and-so' we often mem ' I don’t know, but I believe 
<C80-anLd-so ’ If the belief is hascOL on examination of e\ idence 
/the piocess is rcalh tbiuKing But often it is a mere guess 
or prompting of hope * I think I shall pass the examina- 
tion’ 18 correct enough if it mean ‘ I liaxc carefull} compared 
my knowledge with the requirements, and I am satisfied it 
will meet them ’ But if it be only the outcome of a buo} ant 
beai-t and a lively imagination, no tboiigbt in the stnet sen^e 
of the word is present 

Putting aside the looser applications of the word, let us 
* examine what thmlnug leall} is I have to take a cross- 
country journey I consult time-tables, select the appro- 
pnate entries, and decide which trams I bad' best take in 
order to make my connexions and waste as little time as 
possible This is a simple httle piece of tbmlnng, and much 
inconvemence is likely to be the result i£ it be not well done 
Yet we probably all know people who cannot use a ‘ Brad- 
shaw ’ intelligently 

If we have to decide on a much more important piece of 
^ conduct, the method is the same C We must have a clear idea 
i_,df what we wush to accomplish, examine all the possible ways 
of doing what we wish, select those that seem to us the most 
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Jjrrd »od cmabino ifcjx in Ibo orJ<T io which wr* will 
tot** th«nA 

y/TIU^ ]• hotr the orchitrct pUn^ • liou"' how the corelut 
c<m»tmdi hi«Tlot Ivow chi'toitt pJi<I**t hi^ iT*«ircbM ^ 
how the philowjphcr to ooIto iho problems of att 

ciitttSMrO 

IMlitrt appr^an tint tb« obji>4 i* to #olrr ^ 

proU m oat-a t Ml-that-it^ wor k h/y'?aQnIftjs^ Tbo pTnl>lrm^ 
which confront ti« aro both aiil tlM«orrUcat Adjt 

Ofw of Qo mar l»o morr* Intorr>»tcO In Uio ooo or in the other 
Hut woraairt mako um) of both Tho roan w]k)*o interrat* 
an* practical often dwpbrt Ihcorr Hut bo drv* »o Idlndlr 
Tie can aolro hla own practical problomi onlr hr roatin^ um 
of tbo aolalmn* bj othcri of tbforrtjcal prohJotni on which 
practicaj «acc«< depenJi ^Ftctt practical Inrrolion U an 
apphealion of boowlcd(p) gamed In the rtud;^ of tboorettenl 
problems^ 

In eacb men mate mlilatcf Tbo ioTrolIoD of aeropUnea 
ahowi mail a power to ntiliao eciialn naloral forcoa which 1 k> 
hai diacorered. I- reiy aiKceaaful flight ahoira knowloJgo of 
Low to UM tbo ajatem of thought embodied In the machine 
But orerj fall marka a ftuluro In one or both of thno con 
nected ijalcma rny^Ical crrot-intolvca aidbcomticaLolf-. 
pien t It la alwaja faUnro to realiao aoum relation between 
ouracirea and the thing* wo uae or Iwtween thofo thing* 
tlwmaelrc* That ia to aar. all error la ritii«r_fnnitm 
thbk.nt.nll. nnfailnmln think rormrtU 

All aro aware that tnowledgo grow*. Tho Ignorant dilld 
dorelopa into tbo learned man tho race of aarngo# into n,* 
cnUlrated people, Thia growth b tho reiult of thlnklngL^ 
rractlce in thInkLDt> dnmtnp* flifn^jpy and In^ 

creaaca tho number of thing* witli which thinking can deal 

^Thought It not Ilko electric power which can bo tamed on 
to do mooT kmdi of work If onlj tbo proper macblnotj bo pro- 
Tidod, It la a aldlful baman ocUrltj and all akill ia llmlled 
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in its itinge'' Both the good cnchetor luid the good hilhard 
pla3ei use aims and hands, but skill m the one game does 
not impl)" skill in the other, for the ball ■with -rthich the skill 
deals IS diffeientlj lelated to the plajei in each case 
J Always skill imphes adaptation of our activity to some- 
thing outside us So, pov,or to think uell about one kind of 
thing does not iinpl} an equal pow ci to deal m itli something 
quite diffeient If au'sone has that skill too, he has acquired 
it separately 

(ill) Formal and hLvTEiiiAL Asnexs of Tuinking — 
!lf we lii. oui attention on an) special piece of planning, we 
see at once that two things aio necessai) We must have 
sufficient knowledge to choose oui materials well, and 
sufficient skill to use t hem well This brings out thejtwo 
elements in all thinking , We use material, and acc^rdiug to 
( the kind of material must be the use we make of it Biit 
that use is alw\a)s to select and ai range, in relation to a 
definite purpose or object we wish to accomphsl^ 

There is, then, a general-resemblance between all pieces of 
tliiulang This is called the ^'/oriaaZ element in thought 
Investigation of the natuie of thinlang aims especially at 
undei standing this common element At the same time, we 
must remember that all thmlnug is a„ dealing w'lth leal pro- 
blems, so that its form cannot be found jyiaitTrom some 
mattei 

Whatever the matter, thought aims at undeistandmg it, 
so that use can be made of it, either by practically domg 
something or by extendmg knowledge It begins by ^sorting 
out and arranging parts of our experience /The baby does 
not distinguish one thing from another, not even his own 
body from surrounding objects He just feels pleased oi 
pamed, and has a vague desire to remain pleased oi to cease 
to be pained 

AVe cannot heie trace the process by which he gradually 
comes to recognise a regularity m the succession of these 
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TtpK' f flin^ nf Iii< ae 1 tlio ilrpnj Ifniv < f on'' on »noth r 
fcT in^wv' Ouil^f un iv'ullm fmmtnnrbin^fin’ »o \ pW^nff 
from uttftinff •o'^r 

(_^nut hfTo lit** mtl''nal «n wlikh hn Ihonght to 

work onl all il* fnr<H<T rfr»rt« nrr 4>rMr’l to anl«n^tanJ 
infj moro aoJ toorr* Ikn mn^taat rrUfloa* that ml'’ lii« 
cxji^nfTKv* that I# llio ttnifonnUW that rti<t In natnrr'^ 
lunytkaltfo-owU jiotpr licsiii^TrcTu tl*<To no aWi nni 
f'lrmi tt'M If fifv lii*! I'rtllp'l »nfrr ono dar an 1 frowm >L 
another nut nnlr rojd 1 IIk' •l^m'+’m^nn tv’trr hm 1 
inTrntr’l htrt man rouU noT«T haTr I^imt to n%niblp tlto 
•itnflfHl of hli d'^linp* with firr \n 1 »o thrmjijljont 
(It) Tno cofTT^f CncK I xri^nAtiox. — ilnn* arlwna n* 
namf' that forh cnn«lant n Ut|on<i undrrlip lh'*lnBnit«Tarx‘lT 
of (Ik* world al«not him •«> tlial what I tnnpona o nro.jul] 
I nonon ag aiaJnjiroibLdrcjunitfinft-*. (Uia (liinkiai^i’tanat 

t em pt tq I fafp j inj^w bat ttw'*'’ nt«tAiUn» ^^hmbnVnow^l 

nodrr wlial condition* a certain reanit wiU )>o a(lai«a] bo 
umkrafandt that irlition ftuflkncntlj to mako u*c of It 
If we pimh tluj ciplanation farthn" an 1 further lack, a*L 
lap the rrn»onjt for cacJi act of conJitlonn wo find oar 
tlwuphl more and more comlnj, to Ow Idea of aT*tomiilk 
ar ranu'cm nt of I wlioi n|^forec w. In roch luch syifotn tho'^ 
force* aro related in conatant way* to each other onl to tlio 
whole """ 


An a/Toplano i* ono hkIi mnall arntcra m whlcli each port 
U »o relatM to the other parts and to the whole that tho 
machine can fl/ hj the aiLnptatlon of tho jiowor penerntod 
tlw enpine* to tho rwntanco of tho air and ita Oipht bo 


detennmed lij' tho pilot 

(^ Tlto p roirreeT of rract lniowle<liyB in the erer ■wdd'nunp 
rocogmtion of a;tRte au Tho cmaller ajitoms aro toon to bo , 
parti of wider aritonit For example our tolar ijifoni liW 
now known to bo a momlior of a wider aratom in which it 


but one star among manj^ 
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'I'ho it.nl .'f n-l tl.. . I n ■\ ^ 1 

WiMiIA \y> t'l- n vMut' a «.f U • i Min •' 
till Ilf’ 'I'-Oll* 'n 

n M 1)' U l> it th kt r* trvwnith* n. '< f r >'> i i ‘ : 5' t 

r''U*k{aut 'ihi (r{>*i • 1 tM ji 'rrt vt'T lit' * '"t r •"! *> ii'- 

2 Ponltilalct) of Ktiov.latU'r' 

\\ h.'ii \ ( tliui', , tt,. n !..r. tl. . 

m till- tlim i ..f Itif i .<rt I i'ul iti tii r r»ta*<- " l‘> » H 

^\* ”'■ Ii , t* ‘ t ' {<'■“ 

of ln.n\l''{'„ tin U* m< ->n« *t- f x itlv < I' • r 

l. nouli , nji<t CmiUk, tti»‘ m t*i \ 

(>f * kti-'ii 

l.tiov I.hIv;*'' n t*i' not >'t <'f iK* t'vi* fv f .fn (tf t! 
mutt rivil wo it!t< r tfi'tn tli" k t'ti'l th" wr t ii 

liti'U a ttnMimio 111 it, t\i‘ ' m li-i'h of 

till* imtun* of tltmu*. us'l oi tli** tii*iir>* of tlio'i^h* Th**. 
!in\ It-' Hiiinmn 1 ii|i in four p .lOil't'o . of !u..vloloi, wj'i'h 

m. i\ 111*10 l)“ I iU'*tl liTiii' ' 5 ''' * "I’ I"" i* il!i'>u.*lit 

(i) lui NTiT\ — '1 imi in lil.n <.i'*'i wt mu < xj- t lil* 
result*! m nssuin* il m life *x«n 1*- f•t^' i-. Ij^/uj to thnil 
The* lialn who Ins ih ruc'! ph* isun* fn»nt sm Ivin.; hi.- h lUh* 
o\iK!tts n like exjh'rien' *• the m xt time he ns.uei it He 
assumes juaciiutlK in lu> a* ttou'* tint the 'uture of tin eon 
tents IK the t-ame ns on prior m i xmons, tint the action of 
suck mj; will lm\e tin* same effect of tr.uisferriuv; tlios^* con- 
tents from the bottle to Iuk mouth, nml tint his pal it** will 
again be giaUliod 

Wlion wo begin to think .iboiit things xie iieior que-tioii 
this rcgukanti It is onl> .is know ledge uhames that x'o 
see that the constanci of things is not an ab:,oliitc unalter- 
able icleutiU, but an ulentiU which persists amul cll,lnge^ 
The old man is identical with himself ns a babi, the oik is 
identical ivith the acorn from which it sprung In luing 
beings personal identitx consists in the fact that it is 
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tbroagtotit oor on<l iJw* Mtn** dfrrl^j'in;; lif#* utjiStt 

ToIa r aApcclj^ ) Tint {noTfnnIc in* tn mu 

»taat rhan^r tlionpH U U oft#*!! v> •low »t to bn lmp<T 
c»*ptibb* iJat tho pn vrar* Ainy Ihf* rUfT« In om pU«* 
and mlw iHn l*na< 4 i br tt« In nontitor w !b»l for 

nampln of tb»> oH cioqt** port* on* port* no loop^ 

Btok){;T ha* laaphl ti* furthrr that apncHH of onimal* onJ 
plaatJ on* etfr 1*010? motb&M lujtl pwlojjr that m*n tho 
cToriortin? hni* an aubjort In fho low of chan?** 

On the wriurr »tap** of (Iioupht <lanp’ wo* irffonlr*! a* 
excrpllonol ; In oar own <Ut ti I* n'C<vii]*n! a* (ho pmtt bw 
of oxlftcntT jrr*mt rTrrrwhnm an 1 alwat*. Tbl* Jrw* not 
dwtror Ual onlr mo'll6r» Ibo wmr In wbirli wr un IrrtUml 
the cmnlancT of oaturu ' 

The IraJitlooal •tatemont of (ho I’nnrlpb of IJestK^ wa*^ 
Ererythioff ic what jt i« or •ymbolleall/ A {• A Till# 
really- ciprwfcJ the tww that Ibo world oodiUU of hiiJo. 
pcmlent thlopi of on aoehaopin? natan and ronan^umtlr 
that knowWgo wcniW lie cotapleie when rich imch natarn 
contd In defined Nov It {« *rcn (liat tho nnturo of erorj 
thing li expmwsl In iu tvbtlona to other thloga nnd that 
thoto rebtioni ore olvaya chancing 

80 any aytnbolw ctateroent of Identity ma*t bo inch aa will 
corer tnany onertuMH about tho etrr changiDgiubjectt auch 
u A *• B A U 0 etc. Jlut A rouft remain exactly tho came 
throaghout any one pleco of rcaaonlng— that ic It mnet refer 
to exactly the camo Udiigff->-iind B or C react In applicable 
to tboco Tory Ihingc 

It ic howoTcr moro (atisfaetory to diccard lyinbola for 
th^ alwayi caggoht that wo aro dealing with rocro empty 
aJjctracUooc and to ctate the prinmplo Id eorae cuch form os 
y/deuifcai atterttons oa* tc ina<f« in xdcniiail ea$t* And they 
can be made becauw In identical eaaca the reanltc aro 
identical. 

(h) CoinaAnionoa —Both tho conctoncy of nataro and 



8 


THINKING 


tlie need foi consistenc} of tliought inalco it impossible for us 
to believe incompatible iissei tions about tbe same lluugs or 
events So the Pimciple of Idcniit-y is complenioutcd and 
made more evphcit b} the Postulate of Con faiste no^ , com- 
monly, though not at all happily, named the Pnnciple of 
ContradictionT'foi it is the absence of conti-adiction vlnch it 
lays down as necossai} to conect thought We may state il. 
in some such terms as Conhachefory asscrlroiis ahoiii Klcniical 
cases cannot both he tuie Symbolically this ma> be put A 
cannot both be B and not bo B 

Of couise, the mattei of which the assei tions are made 
must be identical in the two cases ‘ To-da} is imny’ and 
‘ To-day is fine ’ may both be tiue if the former slatement be 
made on one day, and the latter on another Or both ma} 
be partially tiue of the same daj, in which rainy and blight 
intervals succeed each other There is no contradiction 
unless the assertions of ram and fine weathei be made of 
exactly the same point of time Then it is obvious 

It 18 true that many people do hold contradictory opinions 
But they do not lecognise that they do so, because they hold 
them apart in their minds and so do not lefer them m 
thought to identical cases A man often regards actions as 
legitimate m pohtics or in business which he condemns in 
pnvate hfe ' But if once he see that tbe cases are essentially 
identical in that they are acts of the same person in relation* 
to his fellows, he cannot continue to justify in the one sphere 
of conduct what he condemns in the othei , 

(ill) ExciiUDED Middle e assume, then, under Iden- 
tity that truth always remains true, and under Conti-adiction 
that truth and falsity are incompatible We. complete our - 
assumptions as to the nature _ of — truth- about— things _by^ 
postulating that them mjiothing intermediate between_ truth 
and falsity This is called the Principle of Excluded^^^iddle, 
because it signals this exclusion of any such third alteinative 
from the possibihties of clear thinkmg 
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AVliW Conlra llrtwin tnnlr* ll rsptinl that of two contra 
dklOTT tFiinlmn* al<int n«*nlM:al ono mn«t I«o falfo 
1 xrjuloil Millie Imof?* oirt tlw cotnplrmmlarT Irutli that 
one ratal 1*0 true ^j\n important practical comlUrr it that 
an a«MTtion can l*o jfTCnrrd Indinvtir It thontnp that if* 
contrailirtnrT t« falto or tli*protr»l 1 *t r^lalAi limp th" tmth 
of ita contra lirtorr’^ 

The Pnociph* mar I** ttato*! in aomr* guch form da C nira 
rfirfory rt/rrrtioH* if/ot/icii/ ciwc* f i**c/ I k>/A he /afic or 
■jralwlrcallT A nOt^r u B or t* flo/ B Of conrw* the* refer 
enco I* B* gtnrtlT IimltM a* tin Icr tlie rnoeiple of Contra 
dictioti^ If the >1 I* not iicnttral in Imfh caaca tlicrn m no 
contradiction an 1 lo the question of the relation of contnu 
dietoij a^wrliflOi doe* not arlN* 

The pnncrplo Inrolrtw the a*ntoipt!oD that to orerr procUo w^' 
qowlion tbe tme anreer i« citlier \ci or ho That 
tnvver anr one of ni mar at acr time to unal^lo to pro 
either boeatiM our pertmeot knowlodpo it maileqnatc or 
liorante tbo question ft not put with tuffinent dcUnltonr*! 

^For oxatnple wti map feci tmjottihed in atwtldpa particular 
td to bo cither npht or wronp It may tocra to tii npht 
from gome point* of rlew ond wronp from olhcrtj Thi* 
meant that tbo act It n complex matter pr ompted bj Tu noot 
motire* and leading to m*nT_con*eqaM>cet gome of which 
wo fool to"l»o deilrablo and othen nndwimblo. Tbo npht 
nett or wrcrapnMt of tho act It not thcreforr liraplo and 
obtolnte IniLf vJolonco o f many el entml^ <Ilut of crorj* ono 
of th«o elcrocnlt tho judpemont npht or wronp can bo 
tmlp mado^ Mhothcr wo ourtelrct can malro it depondt 
upon tho thoronphnoM of oorknowlcdpe 
Tlio pnndple doe* not impl/ that enoli indlndual thmler 
it compelled hr the nature of hi* thoiipht to como to a 
dopmatio opinion on erory nubjcct under tho tun but only 
that procue knowledgo it pocsiblo, and that when ditcorcrcd 
H will bo found to bo »clf-coniittcnt_th ropghp ut Tho only 
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lational attitude foi the individual in the face of many 
assertions is to pieseive an open mind till sufl&cient evidence 
to determme his judgement is available > Doubt is as rational 
in cases in which there is an insufficiency of pertinent evi- 
dence as IS assui-ance when such evidence has been found, 
examined, and weighed 

(iv) Sufficient Reason — ^To thinlc of the universe as a 
systematic unity, in. which everything is what it is because 
of its relations to othei things, is to assume that nothing 
happens by chance, but is the outcome of the constant action 
of natural forces Without this assumption we should be 
engaging m a wild goose chase when we set out to discover 
why anythmg has happened We, therefore, postulate that 
/ Tlieie IS a sufficient leasonfor everytlixnq that happens And 
as thought aims at grasping the facts of the world it is 
also implied that Thei e is a sufficient i eason foi every true 
assertion 

\ In a way, this is only a special form of the Principle of 
Identity, foi while the latter affirms that identical conditions 
will always produce identical results, the foimer reverses 
this, asserts that everythmg results fiom conditions, and 
implies that if ive find the conditions in one case we know 
them m all identical cases' 

To discover the conditions is to find the sufficient reason 
why the event occuis — its causa essendi, or ground of fact 
That necessarily is also a sufficient reason foi statmg that it 
will occur under those conditions — the causa cognoscendi, or 
ground of knowledge 

But these two do not always coincide When we know the 
sequence we may pass from result to conditions as well as 
from conditions to result So either may be a causa cognos- 
cendi of the other If I see a boy fall mto a river I kn rtw 
that he will get wet, but if I find him drippmg by the side of 
a river I feel fauly confident that he has been m the water, 
though I have not seen him theie 
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Lmj I liaTf no Vnitrl^slpo of tho nn/a 

wi»nJi ftporwTiro mtr fnrnl h k «ujrid<nii r i*#! c<^oteen<1t 
A boj wbo tnt qajto wrU !>^(oiv ftnoVlnj; bi< fir»t opir and 
iiek immo<luti*lT Afl<T Innftn^rntm;, tin chaoL.'»' 

to llw *irtoVlnf; Tbil bo p^irotf rr^ till bo mu imoVo *ith 
hnpanUy i« doo to hU tTiUrpn^* bi« own ot) nonci 1 »t tliat 
of othen »n 1 ioferrln:* tb^t m tlior liaro formcHl tlio h»bit 
•nd fititl f njoTtnonl In It m cnn W 

Tatbp tho pnndpl« to^Wr U wtU l»o ««o« iliat Uvoy ^ 
pottuLito that tlrt worn_ l« knofrabb* l»o«Ui»o ail that A. 
hipponi mnlti from rrlati In i»urh a rat that frotn tlio 
Mroo eombinatton of (orrc< pn.»cco<i alwarn nn 1 InoTilaldT 
the tamo rr«ulu an I ll^at no tmclo rr^olt can bo pro*luml 
In anj otWr war 1-j^taot l.no wli-lo< or moicnro, it atlam«l 
when wo Into m atwljaod tho happcninRn In tho world that 
we can t^t Irforo oar tninlt rooditiona do! r»*^till fmo from 
tho odmuture of other elemenia which might olwctirx tho 
reUtloa 

3 Valnt of Xcflc. 

*(1) haroiic or T/Ooic — ^Thinlia^ it a work of ablll and 
thcao it no pro^n^it m anr form of tkill unlct^ ono pk^ bolW 
wbenfond bow oho a practice U faultt So only can ono trj'^ 
to aroid timilar errom itTtbo fiiluri and tako meant to teenro 
tho dotirod power moro complotclr 
Etotj ciocntlTo power which i* dorelopcd by practico it, 
liowoTcr apt to run Into a rut and become gterootTped by ^ 
habit In practical fqtfToit no ijwak'of-thw-nr* rule of 
thumb and oipericDco tbowt that wliilo thii kind of tkill 
is admirable to lonj; at the task to l)o done does not rary it 
^ breaks down moro or lets completely wboncTor a ebango m 
the work requires some adaptation of tho actlritr 
Tho rule of thumb workman has mado hit skill as Ukei 
as possible to tho Infilnc tlrq s kill by which bocs build thetr' 
biros In both cates It Is opposed to progrots because it 


12 


THlShlNH 


cnmiol ileal appropiinUh \Mt.h ucm Ktltiafioii'i TIii‘< is flii 
work of thought It implies hcoiiig in 'wh.it the iio\ol(\ 
consists, and nh.it modification of tho cnstoinar} mode of 
nctnifci 18 needed to incot its roquircnionts 

If c^icli one of us seeks in Ins own life, he mil find main 
cases of the petrification lv\ custom not onU of practical 
actnities, hut of alToctions and opinions This means thil, 
though no can think, no do not alna^^ think We think 
oul> nhen something picsonis itself as a dilRuulfi to hemi'r- 
como, 01 a piohlcm to ho soKed 
^ If, then, ne nould oht iin skill in soiling the prohlems 
I which life otTeis us, wc must sot oiiischcs to leirn tho art^ 
> of thinking Wc must make clear to oursehes nhnt dis- 
/; tingnishcs lalid thought from erroneous thinking This 
shons both the kind of valiio nlnch a stud} of the pro- 
cesses of thought may hnie foi ns, and the limitations 
of that laluc Eirammation will la} h.iie the conditions 
under nhich thought loaclies a conclusion winch is 3ustified 
hy tho e\eut, so that when it fails to attain its goal no can 
put our fiugei on tho point at nlnch it heg.ati to nauder 
fiom the straight path^ In thought, as in othci forms of 
skill, the principles of conect working, when they arc dis- 
coveicd and plainly stated, help us to distinguish the right 
wav from the wioiig 

' The study of thought has, then, hoth a theoretical and a 
pr.actical 'value Just as examination of the processes of 
natiue leads to scientific knowledge, and as this knowledge 
can he applied m the making of vaiious lands of maclnnes 
which, hy combining the forces of nature, turn them to 
account, so examination of the piocesses of thought yields 
scientific — or exact — ^knowledge of the piinciples that under- 
he them when they aio coirect, and these pimciples can he 
applied both as rules to he followed in tlnnlaug and as tests 
to discover m wfiat the eiior of a piece of unsound thinking 
consists The system of knowledge thus attained is the 
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*d«w« of lopwi wlilcb in it* lhroriii«l ofpoct n a nrntrma 
tuallon of lho~tQCthofl of InowKilp. 

•'"Arhai bwn n]*] tbero tthj"eoniraon j*nnciplr* m all' 
thongUl which are Iho aamo whatoTt-r Iho nutlcr wj{h which 
it dmU. Somo wntoM hato r»*<<ndod loffio to thc^o fonnal 
cotuidcrntion* and diTorcod U from onr rrUlion to thotruUi 
or faltitj of tho mattor thought about Iwlding thn rolo test 
ofjtijreliditj^J jM*ir£^inst<»ncy 

The natural rctnlt wm to bring logic Into dinTjinto. <i*l'or 
all real thought dcali with #omo matter and IrH*^ to gam 
knowlwlgTj of that raoUcD^TPIogic it to bo of intcrett to/ 
tho ordinary mind it mnit contider how to reach tmo pro-/ 
mliet and how to tojtt tbair portmonco and BuIIlciency ai\) 
well at bow to rea«m correctly from them ^ A tlieorr of 
thought thould rccogniw that form and matter are alwajt 
combined. 

Though coQitant In the mott general natoro of itt proccitee, 
onr actual thinking dilTora in detail according to dlfTcrenceg 
in the matter witJi which it dealt Each aocnco it con 
corned with tome ono department or atpect of tho world at 
it exUti and tnct to conduct iU retearcbot in the way tliat 
will giro the clearoit underttandmg of that pcrtioulor kind 
of rolailoD and proccta 

^In to for u tho form it constant Iho matter may indc«f^ 
be repretontod tymboUcally jntt at m algebra th e concrete 
tenni of a problem may bo replaced by letter^ So the 
pot able formal relati ont may bo examined apart But at 
the_^uaoLalg«djra It-ln-iolnng actual protHemii-i^lo tiio 
termi of_which.tho lymbolt can be re»tranilated aoitisjntlu 

^Jott as the interest of ethics or tho science of condnet, Uet 
for mott people m the help it gires in trying to hro a good ; 
and happy Ufa, so that of logic is commonly found in the/ 
help it giret in thinking correctly'? Because of this practical 
boanng each is called a aormafirs science that is, a science 
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tliat sets fortli a nom^ oi standaid of nglit To legard 
either as only an ait — that is, to see in its principles inerehj 
pmctical niles to he followed — is to i educe conduct ih the 
one case, and thought in the othei, to lule of thumb, AAhich, 
as we have seen, is unfitted to adapt itself to change 
, Logic, then, may be defined as the science whichtreais oftlie 
/principles of valid thought 

f (ii) Natubaii and Scientific Logic — Logic helps those 
who study it in tfieu attempts to think coiiectly 3ust because 
it 18 a compendious statement of methods,of thinking which 
expel lence has found to be trustworthy The powei to think 
jis bprn in every one of us, and life compels us to exercise it 
if^o a greater or less extent Experience teaches us how we 
/l^ave gone wrong in certain cases, and m that way we learn 
I to avoid such eri ors in similar cases a burnt child dreads 
' the fire 

There is, thus, a kmd of natuial logic which life itself 
teaches all men “Aiid in many this logic of life, or ‘ common 
sense’ as it is called, attains a high degree -of —efficiency 
It3~pdwer, however, is proportioned to the famihanty of the 
situations with which it has to grapple the greater the 
novelty the less sure is the decision of the common sense of 
experience 

_ Scientific logic is not somethmg different, but ]ust this 
naturaLlogic made more precise and more general, so that it 
becomes apphcable to the mdest range of topics It.lays 
bare the general prmciples which tlm man o f shre wd common 
sense applies ^thout .knowing that he does soj 

ScienMc logic is the outconae of deliberate reflexion om 
thought, natural logic is the immediate apphcation of the 
remembrances of past experiences to -meet -the present^case 
The former surpasses the latter both in its adaptability to 
new circumstances and m its ability to justify its conclusions 
b^ givmg the reasons which lead to them f 

^ z^But scientific., logic cannotjmake^ricks-withoutystraw-. ^t 
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cantwt inr^ot truth Init onW Mtimati' and um criJciiciC) 
bM noTcrtlHjU^* often lH?cn Mutmed lo tlw hlftorr of 
thom,ht tliat it onlf bo app!i«l with tkill It can extract 
certain truth from anj mntcnal Thli liai led to much Trrlal 
difiputatwD and oceounU for llte alight e<*foem in which the 
educated man of aouDd common aenMoften lioHa the acienco 
It U troo that the application of logic to aur particular 
ihowi that onlr one ralid concl«i»loA can be drawn. 
Cut that coDclution muit often l>o that no certaintr it 
attainable with the amount of kTjowkxlj^ at prcaont atail 
able. Odo of the most raluablo rcault^ of » cJcar graxp ofj 
the prinriplci of logic It a refusal to prooounco witli ccr I 
tamtjon inanfScirot oTidcnco onda recognition tliat in manr} 
COM* tbe bert gaWo both to action an 1 to thought amilablo 
to u« U a weieh inp of pruba bllttioa, 

(ill) DiAiccTio —The oppllcnti^n ofjogte t o fonba l argti 
mentj^callod Dialcctic^It wat Iho popularitj of dalectlo 
v]t£~the ancknt AthenionB that led An^totle to inreatigate 
the pnnapW mrolre*! in »ucc«*ful argumcntt, and to pro 
the world tbe 6nt attempt at a acBiomatio trestmont of the 
conditions of Tahdit^ of thougbU 
The pradico of dlalectki waa a rocoffniso<l part of creation 
during Uie middle agee and It mjdouhtc<)J/ coltiTafcd a 
power of keeping to the point-and aceing diBltnctiona 
which is cortainlj not conspicuous among the men of todaj 
But tbe tendenoj of all disputation Is to croko tho desire 
to establish tbe caso one is ei^ulng rothcr than to arriTO at 
tho truth to entrap one s oppononV and to hldo one ■ own 
Treol defeat under aomo rerlsil qulbbla In short, tho prac 
jtioe of dial ec t i c makes men sldlfol in the use of fallacies as 
well ns In the use of pertiuont orgumont. 

The most profitable dialectic is that which ench one usee 
with himself argumg doubtful eases from both sides and 
bringing forward objections to tlie conclusion to which he is 
Inclined, as well as oonsiderstions In its faiuur 
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perBomllj tho ckarc*t lope afroeU tji litUo nnl«* it cnluta 
OD lt« our irrupmtjon and ajmpntlir 
Bat »hat lope can lo iP^orth doioR Its praelicnl atodf 
girw a teodoaej to oar miods not to bo led away bjipmous 
and sbowy rbolonc, and neither to bo crcJuloua dap« nor 
conceited sceptica, IiLo tho mao who docUrihl fhat ho would 
belloro nothin;; which be could not ace and who was aomo* 
what damfoandeJ when oaked whether lio lieltored In the 
presence of braloa in hia own head 
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LASGUAGE AKD IvKO^VIiEEGE 

1 Functions of Language 

(i) CoMMU^'ICATIO^ — Advance -ju Ivuowlcclgo implies co- 
operation Were it otlieiwise, so Ibat cacb man had to 
begin afresh tlic lash of understanding the nahiral foices 
Avhich act upon him and to pursue it unaided b'\ his fellous, 
but a small minoiity would be hkel) to learn enough to aioid 
an early death, and it is -very improbable that any vroiild 
succeed in doing more than that Pio grcss is possible .only 
because the experience of each can be made available Jon_t]iG 
^idauce of his fellons, and because the results, gf the 
labours of one ago can be passed on to ages that— follow 
TJulfivatibu of the earth becomes more efficient, and i-ude 
tools develop into complex machinery, but each uew con- 
trivance simply improves upon one already- m _use, and can 
do so because a cleaier insight into tbe needed co-ordmatiou 
of natural forces has been attained ^Even tbe greatest in- 
ventor adds httle to tbe accumulated Imowledge of the race 
m comparison witb -wbat be has received from it 

Qg^ operation , then, implies comuvunication of thoughts and. 
aims, -successes and failures , and, as xve all Inioxv, men com- 
munma^ by language] Especially iinpoidiaut to mankind at 
large is ivntten or printed language, because it has so much 
wider a range both in space and m tune than has the speecli 
which it represents Every increase in the facility of trans- 

18 
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raltims Unffoa;?'' Im mnrti^l sn oilran'^ lo citjIj atmo 
Thfl InrrdfirmjvIjIliJlnK «a% llm pnaf/nt mankioJ crrr 
tooV on forwanl war tliat of pnntioc; paroon roormou* 
Itnprtun lo Ihnuj^bt, of wbicli tho I i« rsmtinuomlr un 
foMmp in •'it/'ndM Unoirlr-lpo that nf ih^» •j»p!K*jU'»n 
of rlpfirK-jtj to4»‘l<'plirrn(' an 1 loU>tjT3pliT 

marl* a morn nv'ont dorrlnpnv’nt (In' rr^lU of wbt<'li 
cannot ly ptnltcto-l Taion loprlhnr mn’niioni p> 

far (o annihilate aparo and lime aa olutacje^ lo fhn inter 
clnnpj of thought an 1 l.ooirlc<lpo Wlac^n men 

r*! '\fr*ffii»o —On the mo-it ei»r» ft rt 
f^^/mircilinn ]^Tlg^n^,^a-«l■^ luir apQlrtn.or mntlen. tij»rentol>e 
p amterrLc LglgDi-ytuch-UaTo jio likuncM-lo UiO- thinpa-lo 
whieh they te f r CTli ro h no aimiiantr l>etirr*ni oilher llto 
BjipcnraDce to the CTfl of tho writteo wonl doj. or the 
aoand of the apolen arord an 1 the animal which it in-licates^ 

It la iim jjf rrefjlw vlt t efr^ 1 lte_taroe_ yonl to t lij 

«mfl,thiDk- or r? nl that communkalina .Lr lajigirapi. {■ 
poawh te t,\\_e__tmd_^nDd-lha-i»auiupo ot jiaothor ju^aO 
10 ^ % i qur_ aipcticae<l coahlga-ua-ta'fpfor lua woeda to.thlngi | 
oLojcnla^AN hen it fail* to do no he la Bpcallap what to im > 
ia nallj a fonHpn lanpxnpe 

Bnt tho fact that %U poopla apoaUlnp tho aotuo laopiapc 
refer to the wmo thmpi when they u»e tli« aamo wonli often 
leads to a false asintnpllon Be-^nso wo use tho ramn words 
in tho tamo referenro sre aro apt to lylioTO that we all hiTo 
tho tamo idma of tlio Utlnpa apoLcn of that is that tho 
words Haro pn-ciselj the aomo ineaninp for all who usolliom 
l^iU it dot to at alL I maj talk to an old thopherd nhoul i 
hU iheop, bat to mo ahoep means far less than it doet to 1 
him^ Similarly tbo atatement There wni a Zeppoliu raid 
oa Iion.dQa last al^ht eonsaja ifs, the \s*a wl'.o 

quietly reads it in hit mominp paper in a place Car romorod 
from London another to one who saw and heard tho air 
thlp and wltnostcd from a •afe-dUtanco tbo orplookm of the 
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bombs , and yet a third to one who nanowly escaped with 
hiB life, and that not without injuiy, fiom one of the houses 
'destroyed The intensity and variety of the personal ex- 
perience in the last case make the woids mean far moie 
than they do m the second case, which, agam, has a fullness 
and vividness'bf detail wanting m the first 
/ So it IB throughout ’’ What a woid means to each one of 
' ns IS what he has learnt in his experience about the matter 
to which it refeis^ A child picks up the names of thmgs 
fiom the speech and actions of those around him, and things 
interest him mamly from the practical point of view The 
use he can make of them gives them their value in his eyes 
A peach 18 somethmg to be eaten, not to be admired for its 
colour or its bloom , a knife is a thing that will cut other 
thmgs 

With all of us this practical reference is the most im- 
portant part of the meaning of the names of many things we 
use in daily life Most people know little of trams and 
steam-boats beyond their use as means of travel, and that 
httle is of quite minor importance to them ^ 

Additional knowledge is united with this practical nucleus 
to the extent to which some interest leads us to investigate 
the object moie fully fFor example, we all fiist knew a 
""■"^^atch as a producer of ticks, afterwards as a marker of time, 
and in relation to that we know that there is a system of 
wheels and spiings which somehow causes the hands to move 
at a fixed rate_^ There the knowledge of most of us stops 
But a boy who is apprenticed to the trade of watch-makmg 
learns much more than this In a few cases his knowledge 
even becomes sufficient for him to mvent some improvement 
m the constiuction of watches Throughout aU this develop- 
^mg knowledge of a watch, the word refeis to the same things, 
‘bi^its meaning for the boy is steadily growing 
V(^ ^ example we could take, and it thus 

" I becomes evident that sameness of words implies sameness of 
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Tcforcnco to tUlng* bat not iamcawi of tboughti nboatj 
tUcm* Tbo moaning* whlcb words b*TO for different pooploj 
correspond but are not identical^ 

The f act that words mean to u< jn*t what cxpcncncoJu* 
tou ^t^u* about tbo tlilnn to which they refer i* Tcr j 
obTiomi rhcn^wo talp^ oramplc« 7 >oople instead of ibmg* 
or OTcnt* that mTolre oar iaten.**ta in place of Ujo*o that do 
not CtIw fame pobtWan is a henten bom statcaman to 
hit adminng foIioTrcn and » rbctoncnl bumbng to his 
opponent* { the iittte of a Uwotiit appear* m a TC17 different 
bgbt to the socconful bttgaot from that in which bw^ 
defeated opponent too* it] tho treat/ whtoli end* a war does^ 
not teem of equal rightoomne** to each of tho nations which 
sign it tho repartee which ii simpl/ witt/ to him who males 
It is apt to be groialj rudo m tho ejes of him who luffors it 
tbtLCanmg 1* not Jbaaamo thiDg.to can&r amldo-canoJ 

^or doe* tbo lazne por*oa or thing alwa/t hare tho aamov 
Tnlaoforui; that is, mean the tamo to xu> A friend who) 
ha* tnated n* nnkindl/ i* for us a different person from 
what he used to be on occupation lose* it* charm os /ears 
adraneo the collecting of stamps or tho spinning of tops no 
longer teem* worth our while tho *tlmng stone* of pimc/ 
which once enthralled us wo now find dull and cnido f lot, 
looked at apar t from our likmc* and dislilbg*, each p fflKBmy 
tbipcs is what it woa It is our a ttit ude toward* them notj 
the/ thomtclre*. tha tJiai p h^p^) 

CSuch eiam^es bring out tho fact that our t houghts arO '; 
detoriulae«l-d^^~our~fcoUngs_an<T denrBs.as-»weil-ttir^i>r*opr/ 


■ ^ tlt^irpa ir] n. raliin M 

whifh mwifft^^hoi n^what tber are forq* Hatbo- 
matic* appears under a rerj dlfferont gulso to one who lore* 
the stud/ and to one who detests iL^Ttnt thin personal 
attitude do^ not change tho nninro o f the ' 

that s c i ence that both students refer when the/ exprees 
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(attitude towaids l^ f So m eveiv case ^\e see that the 
.refeience ib the same, it is the thought that ^nucs And 
ig innjLm4ig,o£J: he n or<l JkirJ 2 a ch pc rsonj 

(ill) Common Beflrbnce — It follow s that the same 
words do not have exactly the same inc.innig to an; two 
pel sons, for no individual has had exactly the same cvpeii- 
ences as another TVliat is common to all, and so males 
I communication possible, is the corrospoirdfiiijco-in icfercnco 
1 to^ieanaiteifijm'Avhich-niLspealc ■ 

This involves some agi cement as to the kind of thing a 
woid stands for — a meaning common to all who use the woid 
.intelligibly i This common meaning is onl} pai t of the actual 
meaning for any one of us, and" the more our interests and 
feelings aie involved in the matter the suiallei a pait. it isy 
Nevertheless, the common meaning is the most important 
foi the use of mankind To veiy few' peisons does it matter 
whether you oi I like or disbke mathematics, or whether we 
piefei pitch-and-toss or poetry But mathematics plais an 
important pait in the thought which leads the iiddle of the 
universe, and poetry has levealed man’s heait to himself 
So, in the estimates we form of these tlungs w'e realli 3 udge 
ourselves, even though our self-esteem mai make us tlunk-it 
IS the things we aie approving oi condemning 

(iv) Talking and Knowing — We imdeistand each 
othei’s language, then, because we use the same teims of 
reference to the things of the woild \But we reach to the 
thoughts of another only to the degree to which our ex- 
perience of the matter m hand has been similar to his 
A. child cannot enter into the 3ealousY of an Othello, the 
inner warfare of a Hamlet, oi the sorrows of a Lear Al l 
such intense emotions are beyond the range of his experience, 
and the words convey to him little oi nothing of the states 
of soul Shakespeare is portraying foi us ^ But in a sense 
he understands the language, for the words are famihar 
to him and have a meaning in so far as he can refer them 



lUforAnr Ann Kjtfmtrcot 

to callc^l 1 »t tlio oroo ontae in LU onn ft 

ficrimro') 

Urn it ft fnijlfal *»f « If l^orJll^D on oil 

jiroDo to Ibwl tlul power to UR u\ ml ft impllrji 

rtal tnowlo-ljjfl of It Hat tlj»' lolk uvat 1>o llille tn n* tlion 
iHo rclio of m,nl* iTa<l or I at O'^rr Utrn into tb^Hfo 

l)j iJmp^UJJ ftdl itai^,in-\tion« rdt can f)r at 

onlj thfl cjppnrn-^j witti whicb llv’T am connr«*tril nn 1 ibot 
nttj laro Jwrn litllo aort* tliao fbo J^unop or rrvlirp tho 
wonlt lbrtn»^lT<H •• oftm 

craloit liy rep^ttop Utommtt of tbr opmlont of olbcm^ 
^iDcrcatf-l power tJ UlL of BOTtbiop mar j'how iocreatea 
knowlc^go of it but on tbo other hanil it mar nltow on!/ 
fto iQcreatctl mom ir/ of what otb<*r propio bare >ab] Bt>out iC 
Aj men abound in coj lontnett of lanpiapn ^ *o tbrr laxomo 
moro W 1 M or raoro ina'l than orUlnar/ Jj;ir aonli int . 

mm n countAT-r. tbrr do hut Von \rr tb>»m , 1 ut thrr 
ftr^ tliP nmne/ of fpolt. tlut Tftluo tbciD !>T tbo BUtbontT O f 
an Anttotlr. a Cicero, or a Hjotaaj or an/ otiior Doctor 
ilhatao»»ef,4UniL a. * 

2. Enovlodso from TeiUmony 

Koowleilcjb of word< then it not nfcwmril/ Vnowledpo of 
tbingi Acorptanco of tbo ttatomcnti of olbera maj oren 
binder increaNJ of real tnowlcdgc onJ tliat, not onl/ bccauto 
wo nay bo content with a imro remctnbranco of wonJi wJjJch 
hftTo httlo loenning for ut hut hecauio Iruit in tho aourco of 
the Information ma/ lead ut to rojoct anr oridenco which 
throw* doubt on jt Galen thought that tho arUnot cart/ 
the rital apirit from tho heart to all part* of Ibo bod/ ; and 
if thu U lo there must Iks a bolo in tho aeptura of tho heart 
to allow Uio apmt to paoi from Ibo arteries of llio lungs Into 
tho artonoj of tho rest of tho bod/ Ho taught therefore 
that there is luch a holo and for fourteen hundred /car* 

‘ IloUmi XrfpMirAoR pt 1 cb. 4 
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anatomists "believed lum, and in spite of the plain evidence 
of their senses, followed his teaching, and heheved that a 
hole IS there, although they could not find it ” ^ 

Tet, unless men accepted the testimony to fact of their 
fellows, the co-operation on which the advance of knowledge 
depends would he impossible Indeed, no one could hve in 
a community and disbeheve all that is told him, though few 
are aware, until they mquire into the matter, how much of 
their knowledge is thus acquired at second-hand On the 
other hand, no adults are so credulous as to beheve all they 
hear ot all they read It is important, then, to have an idea 
of the kinds of tests we may reasonably apply to the state- 
ments of others about facts outside our own expeiience 
''^CWh.en an assertion is made to us we may either accept it 
as true, reject it as false, or keep an open mind about itt In 
the first case we regard the evidence offered as sufi&cient, and 
we beheve, m the second we treat the evidence as of no 
worth, and disbeheve, in the third we do not reject the 
evidence, but consider it insufficient In current speech 
both the first and the last of these states are called belief 
"When we say we beheve somethmg we often do not mean 
that we are sure of it, but that we are m doubt about it, as 
when a servant mforms a visitor that she believes her mis- 
tress IS at home but wiU go and see, In the stricter sense 
‘ I beheve so-and-so ’ means ‘ I am assured of its truth ’ 
Disbehef is equally a state of certainty , it is behef that the 
statement is false The state of mind opposed to each is 
doubt 

If the matter be one of mdiffeience to us we may be con- 
tent to have no opinion on it one way or the othei foi an 
indefinite tune , but if it be one that touches our interests 
we find a state of doubt uncomfoi table Then we often 
make up our minds according to our desires or fears, and 

' Dr C Meroier Causation, p 203 
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■ay we boll«T® wlwn roallr wo only HLo anJ hope and dii 
belleTO when in truth wo tnoroly dnliLo and drcail {A 
logical training ihould keep ni from bating our l>olief» on ft 
confttiion botwren tho fact* of the world and our feeling* 
toward* tbom, and ihoald help u* to form tho habit of 
■olring doubt only by the accumulation of eridonce^ 

8 Teat* of Teatimonj 

(1) Aoueemekt with Kkowledob ->Now on awertion 
it cither crodiblo or incredible to ui independently of tbe 
•ouTce wbenoo it comet \\ hen wo exammo tlio ground of 
thii we find it in the relation of the alleged fact to onr oxut 
knowlodgo and mode of thought 
— ^ Here we hare to bo on our guard against taking prejudice 
for knowledge. QVo all hold opiniont umply bc^uae wo 
hare Ured among people who liaro hold tbei^ So we hare 
aeoepte d tbem-ot ^o maUer_of coniw o they hare grown with 
our growth and ttreogtheBed with our ttrongtb and ofleu 
they colour our wbolo mental lire* But, a* we bare neror 
examined the oridonco for them thoy are merelr prejudice* 
to ut whether m Uiemtelre* they bo true or falte 

If we read tuch prejudice* into a itatcment offerod for our 
acceptance we really change it, and accept or reject ■omo*^ 
thing difterent from what it U me&nt to eonrer If on tho 
other bond, we accept or reject it timply became it agreee or 
oonflict* with ft prejudice, we ore octing irratioiially 

If, howerer it i* not projudlco but real knowledge whlcli 
ii opposed to the itatoment, we do well to reject it for we 
cannot knowingly admit inconsutenoy into our thought* 
But if it li only outside our knowledge, and not repugnant 
to it, we ought to remain m doubt about it. If jt aocord* 
with our knowlodgo we should be prepared to accept it 
pronded the endenoe li ■atisfactory 

Of oouj*o, hundred* of Itutenoes of all theee modee of 
dflaling with itotement* are found daily m the lire* of oil of 
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U3 We accept or leject oi doubt almost ’automatically m 
the vast majority of cases of a cusiximary laud aud of bttle 
importance i It is only when a statement challenges onr 
atteutiou by its novelty oi by its obvious bearing on our 
mterests that we meet it with delibeiate criticism' And 
then we often have to conclude that we cannot be ceidain, 
and that we must act on the highest piobabdity 

Agieemeut with accumulated knowledge and accepted 
sj stems of thought is, then, the fiist test As knowledge 
increases the sieve becomes finer 

In the fouiteenth century the men of Europe knew httle 
of distant countiies, and they did not conceive of nature as 
a system of constant foices , so, many things were credible 
to them which men of to-day unhesitatingly leject Sii 
John Mandeville could asseit that diamonds “giow togethei, 
male aud female, and are nouiished by the dew of heaven, 
and they engender commonly and bring foith small children, 
that multiply aud grow all the } ear I have oftentimes tried 
the experiment, that if a man keep them ivith a httle of the 
rock, and wet them with Llay-dew often, they shall grow 
every ) ear, and the small will grow gieat ” ’ 

We do not hesitate foi a moment in rejecting this testi- 
mony, because it conflicts with our knowledge of mmeials 
in geueial aud of diamonds in particulai But to the great 
tnueller’s conlemporaiios diamonds weio almost iiiiknovTi, 
and Iho unknown might veil be the nuiivellous 

Nor haio vo faith in the same nairator’s “ snails so great 
that man\ persons may lodge in then shells, as men would 
do in a little house ”= Foi though such snails would not bo 
in contradiction to any known law of nature, jet the si/eof 
ill known snails makes their existonco highly improbable, 
and If IS certain th.it had they existed thej would have been 

found hj trv\cUcrs in the East Indies, where the storj places 
thoin 

> I o^afj> ( un'l Tr(u>h, oh 14 = Ibid , cli 18 



17 


tA-VoDjiac AXD **»oWLriHir 

ia appinOp lb to^f of congru^nc' *TiJb komrlrlgr* wo 
iboaSd Imwt m mm I tlut pnraoiutlr ou'h ono of i* runtor 
of but a Tcrr amall part of (bo (trial fcnowltnlg»j of ra inkind 
and ao ahould LmiUIq in rvjfCtiDg as«»Ttiom aimplr Kiiu o 
Ibej aro outnido ibo rang" of our |K'r«onil koowlt«<l •u.v^In 
tucb casoi wo aboald nmnm in doubt until tho t^’idmcf' of 
exports m lliat pirticalar bran b of koowb Igo denies tlio 
matter for ■K'-c* ■' 

(u) TaUarwoRTMtfCrt or \ \ — Vs li-stimooT is 

tbo e )tniuuau3xtioa of the rxpont of anolbr r Uio question 
of the truitworthineis of (ho witness is ruist^l Mandarin i 
asserti (hat ho bad oftentim*^ tn 1 thi) oxpinmrnt and 
found diamonds to incms.i m inxc That oxpenment nnj 
one who poiM?*ie* a dtamonl no 1 a litUo of tho ruck” on 
which “wen commonly fimt Ui m in tho *ea ma) roptul 
Bat bo will sot oxpcct any growth in the sue of the dtamoncL 
lie knows, indeed that diamonds are not found upon rocks 
in tho tea, anl if sen salt bo meant he would ottnbute 
any apparent mcreaw to precipitation of particlcn of salt 
when the ^ ilsy-dow is craporat4?d by tlie boat of summer 
So on thft face of it we haro tho altornaliru of supposing 
cither that ilanderllle was deliberately prufernoj, hu loTe*" 
for tho marrellous to adhoronco to tho truth or that ho srai 
a most ineompetonl obsorrer la citlu^r case ho u an an>^ 
trustworthy witucsi 

Bo it Is generally Good faith it not a guarantee of com 
petooce. (So ensure that, we need in addition tu In sure 
thattbo witne ss was in a p osi tion to know the facta that he 
Is a cpmpetont obse rror and one wito can in terpret correct lr 
wliat be obwrref'. ' 

is lujEciently difllcnlt to apply thoso tests satisfactorily 
when we know who is the witness but m msjiy cases wo do 
not know eron that. TIus la so with much of the oon 
teraporaiy eridence on which history mainly rpsts. Eron 
when we know who wrote tho record wo cannot be sore that 
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lie IS not simply lepeating 'wliat anotlier lias told liim, or 
even mere common gossip 

It is tlie aim of modem liistoiical criticism to deteimme 
the authenticity of lecords of the past, and to trace to their 
sources the statements they contain The results aie at 
times starthng For example, “ The Tiavels of Sir John 
ifandeviUe had been a household woid in eleven languages 
and foi five centuries befoie it was ascei tamed that Su John 
nevei lived, that his travels nevei took place, and that his 
peisonal expeiiences, long the test of otheis’ veracity, were 
compiled out of eveiy possible authoiity, going back to 
Phny, if not fuithei ” ‘ So the question whether the stoiy 
of the giowth of diamonds, proved by peisonal expeiiment, 
aiose from excessive powei of imagmation or from defective 
power of observation is settled/ For it no longer mvolves 
the good faith of a known witness, who in general estimation 
was honest in personal statements, though sharing the cre- 
dulity of bis age, but of an unknown recounter of marvels, 
living at an unknown time, and of whose veracity and com- 
petence we know nothing It is reasonable, therefore, to 
adopt the moie probable supposition that the whole stor}'' of 
the “ experiment ” is one of those ‘ touches of reality ’ which 
with the unciitical add much to the speciousness of an ac- 
count which in itself might well be judged open to suspicion 

(ill) CosiMON Eepout — As an illustiation of how mpid- 
ly and seiiously popular report distoits historical facts the 
followmg may be cited Schaschek, the chronicler who 
accompanied Lev, ‘ the Bohemian Ulysses,’ on his journey 
tlirough Western Euiopo in the fifteenth century, records 
that at Blajo they learned that “ This city w^as held by the 
Kings of England foi one hundred and fifty years But it 
vas won back bj a certam piophetical w^oman, who, indeed, 

' Miss A 1) Gicanwoodm Cambridua Historij of Enrjlish Literature, 
vol 11 , pp 7S 79 
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itooTwjd tho wKolo ViQplom of Fraiw^ from Fnijlj'h. 
That woTnaix, ftUhough Iwrn of tt lK*n3<(nati wi< w onu 
Tirtuw tJint Co whit roAttcr foorcr whn 
»ddrc*MiJ horMlf it wm broaght <o ft right rad- Irt m her 
last battle Ixang captured hr the King of FngUnd and 
taken to EnpUnd and bating 1 h*pd lluro hr hit ordert 
placed npon a brazeo hon«o and led throogltout the dir of 
London ibe tra» at length hr the tiolraco of flamet done 
to death and trannnated to athea which wem aftorward* 
Kattcred abroad m tbo •ea.*'* Tbla wa* tlio egQioalOTd 
tfrBfi* cnmmt only thirty fit© jean after tho ctent I Tho 
eenlrol focU ol tlio humble onpn *ucce»t and cruel fate 
of Joan of Arc are Inw the aU radant circum»tancei-arr 

^ Thii u tjpteaL^ FftUidcation of detail throu g h Ipmg inhtian 
re of tho roamlloo^ ^l ^ire to^ttonith and ire pirt^ t apio 
of memory or more eccCInp for rbctoncil effect moy bo 
confidently looked for in nil popular renions of fact tho 
diificalty ii to know how mach la ptetcmj^afi'daho^lOD. 
and. i>or.,in gdh to 

accept a atafrawnt thaTon eronTAa# happened than to credit 
dotaiU of deacnptkmi of Aow it happen^ 

only in record* ot the pnil ii popnlar report to bo 
croaa-eiammod. AaDr 0 Mertier aayij They aay' is an 
aathonty that is accepted with unQuwUonmg BUbmission 
without eren a qu5ry as to who ore the They who aay it- ^ 
Among other examples be giree tbit There la a preTalcnt 
belief for instance, that cigarett4>-imolang is taoro mjunou* 
to the unoter than the emoting of pipes } and this belief la 
widely and firmly held on no bettor ground than tho belief 
that it IB unlucky to look at tho now moon through glaai 
Ocauwnally we may obtain tlio assurance that doctor* hare 
said it, but it ia nsnally found that doctora it but another 


Qooted by Jin. H ftwtlo OtmUemrn Erramt p. 61 
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expiession equivalent to ‘They’ It is clear to anyone 
who gives a moment’s thought to the matter, that to de- 
termine whether cigaiette-smolcmg is or is not moie dele- 
terious to health than pipe-smolcing would require a very 
long and laborious course of experimentation, such as no one 
has evei yet undertalren, or an accumulation of non-expen- 
mental evidence, such as has certainl)’’ never been attamed ” ^ 

(iv) Evidence of Independent Witnesses — It may be 
objected that common report is really a case of corrobora- 
tion by a number of witnesses This cannot be granted 
We have no witnesses before us we cannot trace out the 
oiigmal ‘They,’ and do not even ilcnow whether ‘They’ 
were, in fact, more than one Corroboration of testimony 
by independent witnesses is valuable, and may justify even 
certainty It is, for instance, one of the chief means of 
critical decision as to the authenticity of various readings in 
copies of the same old manuscript But mere number of 
witnesses is of no avail if there is internal evidence that they 
all originated from a common source, as, for example, that 
they all mabe the same mistakes This one consideration 
takes away the strength of niimbeis from common report 
In no case can that legitimately do more than suggest a line 
of inqmiy 

Tet, the uncontradicted evidence of many rvitnesses, sup- 
ported by all kmds of corroborative facts, is the surest 
guarantee we can have of matters that do not come within 
our own experience He would be a sceptic indeed, and we 
should strongly suspect his sanity, who should refuse to 
beheve in the existence of Germany, on the ground that he 
has only hearsay evidence 

Even when the witnesses are few, we reasonably receive 
their testimony if we are convinced of then competence and 
good faith We should not, foi instance, doubt the an- 


* Cavmtwn, pp 200, 201 
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normccnwnt of an attronomcr tliat bo liad diAcorered on 
additional moon in tbo sjftom of Juprlrr '\\ o Vnow that If 
bo mjro m error ho would Tory toon bo eorroclod by otlior 
astronomer! tbongh we ounelrea cannot test tbo itatomont 

4 Fall&oioui TTse of Ltuiffnage 
^ <'^Onr inquiry has ibown at tbat tho monninpt of wordi aro 
not fixed and nnoltorablo, libo little picert of stono to bo 
fitted into a mosaic pattern; Language is a linng actiritj 
and ii always used in certain definite circuinitancct for a 
certain purpoto, and with a certain reference to tho bearer or 
reader AU tbew together dotennino what words shall bo 
used and m what order iboy shall occur Thought spon 
taneously clothes Itself in language and It is only when we 
fool an oxcoptional need to express onrselros with oleamost 
and procisKm or with elegance that we cnbcise this out- 
pouring of our thoughts In words. 

Kerertbeless It is possfblo to keep a kind of cntlcal eye on 
our speech^ and still easier to examine our wntings viUi the 
definite intention of fonnmg tho hahit of a skilful use of 
language so that the right forms of words to express our 
exact meaniDgs may readily prusont tbcmsolros e English 
people tako loss pains with this than do our French neigh 
boors, and as a result, |Upihod-jpeeeh and writing which 
hare to be interpretod by boajer or reader are more commons 
with us than with them. -^And confusion of speech is an 
almost constant attendant on confusion of thought From 
this combination arises muoh orroneous and hiconclusiTe 
reasoning 

We will briefly examine tho pitfalls which faul^ language 
most eommonly digs in tho path of thooght, and for con 
vemaace of refesesicft, w5U fbi** 'mdet the uzunes 
which they hare home among logicians for many centuries, 

(1) AsaiooiTiKB or Wonoo [AxquTvooATjo or Homo- 
wncLA,] — The question to be decided is not clean tbo 
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tlimlier is \aguo as to what Ins vords reall) implj, so lie 
wandei's in, thought from one shade of meaning to aimther 
and assumes to bo true of the one wliat is onl> true of the 
other Of course, if the matter is being discussed between 
two disputants the confusion is likcl} to be still grcatei 
Each IS largely fighting in tho-au, for each intei'prets his 
opponent’s woids in a diffeiont sense from that in winch 
they are intended 1o be used, and docs not feel called upon 
to make allowances foi any unavoaed shifting of ground in 
which that opponent may indulge 

A fallacious use of language thus resolves itself into con- 
fusion of thought helped b} ambiguity of terms Words 
which refer to things or relations conceived b} the mind, but 
not observable by the senses, are specially liable to be 
thought vaguely and obscurely Wo have already noted 
stricter and looser meanings m which ‘ thmk ’ and ‘ believe ’ 
are used Evidently, unless one is on one’s guard one may 
shde from one to the other use, and deceive both oneself and 
others 

The following anecdote is m point “ The intelligent child 
was bstening intently at the brealefast table while her elders 
were discussmg the spread of the cocaine habit It was only 
when the con3ecture was hazarded that the evil was as 
prevalent in the provinces as in London that she mtervened 
in the conveisation ‘Oh, no, mother,’ she said, ‘I don’t 
think so, because Miss Smith was only telling us the other 
day that Loudon is called the land of Cockaigne ’ ” 

Every student of histoiy knows how difficult it is to get a 
correct insight into how people of an earher time lived, and 
what they thought, valued, and desired /^Some of this 
difficulty IS due to changes in the meanings of word^ The 
purchasmg power of a penny, or of a pound, is very different 
now from what it was five bundled years ago, yet the same 
names are used It is fatally easy to draw aU sorts of 
unjustified conclusions as to the wages of the workmg 



ULKatTAaR AKD KNOWLCDOC. 


33 


claitcf tho ctHtf of houaoi or of ships wid Indood u to 
ererjlhiog into which purchato enters Similarlj tho sb- 
•olato poTommemt of tho Romnn Emperors or that of King 
John or Ilcnrr tho Eighth Isnir* littlo rcsomhlaoco to tho 
Englisli parliamentary poTcmment of oar own ilay and 
infcionoes drawn from Uentitjof nnmo wonld bo pretty sure 
to bo falladous 

•A cognate error to that of applying llm same name to 
different things is tho uw of different words to represent 
the same thing'^ In locud and political disputes the samo 
mensnres ore estimated Tory differently by men of opposing 
tIows IVhat IS tho remom) of iojustico to tlio ono side Is 
an inranon of sicrol rights to tbo other ^fany a proposal 
for the readjostmeol of tatation oilrocatod by its supporters 
on the ground of a just a<laptatioa of bunlfin to capacity haa 
been exon refosod a hearing by many bocauso it has been 
labelled conQscation by Its opponents 

In party polities it seems to bo eepocially diQlcult to credit 
the other s{<le with either hoocstr or mUdligonce. Thongfa 
wntten more than a hundred years sgo in roforenco to the 
goremment of Ireland tbo following passage is not wanting 
in pertinence to our own day But what do men call 
Tigonr? To let loose hoisars nod to bnng up artillery to 
goTem with lighted matches and to cut and push and 
prune I call this not rigour but the $Ioih of crudty and 
vjnorance QUie ngour I loro contisU in finding out wherein 
subjects are aggnered In rolioTing them id studying the 
temper and genius of a people m contoUing their projadkes 
in selecting proper persons to lead and manage them in tho 
laboriius, watcliful and dilllcult task of Increasing public 
happiness by allanug each porticular discontent^ But 
th;*, in tbe eyas ot Hr PcfWfuJ to fmbocihty nad mean 
*\Wliere the same word implies such differontoourses 

* 8jrdo^ Smith 1 Pt/tr PifpnUf^t LMUrt^ Let. 0 
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o£ action, and tlie same course of action is designated "by 
'sucli opposed terms, it is evident that the arguments on the 
' one side are little hkely to appear convincmg to the other 
The histoiy of a centuiy has pioved that this has, indeed, 
been the case 

(ii) Contusion- between MnAiTiNd ^d"~Oeigin of 
3V’oBD_a [Figura Dictionis] —Words of similar derivation 
are easily assumed to be of simi lar m eanmg This is not 
always the case For example, though 'joyful’ means full 
of joy, and ' distmistful ’ full of distiust, yet ‘pitiful’ does 
not mean full of pity, nor ‘ faithful ’ full of faith One may 
' presume ’ without bemg presumptuous, and ‘ conceive ’ a 
theory without bemg open to the chai ge of conceit t' Strong ’ 
language has no necessary connexion with strength of either 
will 01 action, though such a connexion is often assumed^ 

Much false aigument has had no other foundation than 
unconscious alternation between the accepted meaning of 
' desirable ’ and a supposed meaning analogous to that of 
‘ visible ’ or ‘ audible ’ To say that anything is ‘ desuable ’ 
implies that it otigM to be desiied, but a cat on the tiles may 
be audible in the night without imposmg on me the duty of 
listening to it A Zeppelui is both visible and audible , as 
The Daily Telegraph recently informed us “ When first we 
heard the Zeppehn the engines were distmctly audible” 
But we do not feel bound to wish for a visit from one every 
^ night, so that we may see and hear it, though the Germans 
may so desiie Arguments based on similarity in the forms 
■' of woids aie, theiefore, apt to lead us astiay 

(ill) OONPUSION BETWEEN DISTRIBUTIVE AND CoiiLBO- 
TIVE Dse of Words [Compositio and Dmsio] -^^What 
13 true of a whole need not be true of its parts But when 
the same word can be used for "each it is not difficult tp ^as s 
unconsciously from the one application to the otherh The 
spendtlinf t may ruin himself by assuming in practice that if 
he can afford a choice between a vaiiety of expenses he can 
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•fforl iH^nn all : lh>t li Or lt;r /)in#K» antlnpy 

[wT»oB fnar rtnjtn hl» tnmno*^* in ioMimnp rumo of tb^ 
on tin* trrtwnl that Iv* «nnr>t afTonl Ibnn all 
That rrrn Calin I an* ti »t immutx* from Ibi* 

falUrj li in iW foUomlnj; rilnwl (mm a •y»’rcU m 
•op^xtrl of fofflfrtjlKJTT mtliiarr mthoi* " C*’rapal»k>n ami 
ToiuoUniirm arr* not inroti i lonl in • drrm^rath? nAlKm. 
Coapoltlon flmplr mmo* ibo will of |1 h» majontr of tlm 
jimpb*— tbo TolanUry <!oa»Km of Ibo msjontr 8o 
cotapolubn i* f>mj Ir orpMn*o*l Toluntarr riTorl * 

AroWijuitT it oflm dto* f« tlw j»^«>liility of tttfh 

trrmlt at all. no rttln^ fon* *»^itT!T or <lUtnl iu 

tlrrlr la AU tin) arjmtn ntt of roj opj-montt fail<’d to 
coatinco n» tho rrff^mDcn it to tho wliojo matt of rrcwnninfj 
1rrcra"lit to Ixar npoo m« Bui if 1 wr All tho nrpnnmjta 
wpTB wmt and clnldiih I ripn-tt na ©pjnjon on rarh of 
Ibotn Indirldcntlr It mar troo tiiat No port wroto tbia 
dojn^ml an 1 ©qnally (nw that Jobm It no jwl j Imt un 
naaot tU^cn con<*lu<lo tliat ho i« t!ip auUKtr of tb« ron 
dcwDo-l Trrtci for no {• uv*d djttnlutitrlj^ in tho fimt 
and collortjTrJj in ll« frroad jvrtnuo \ pirating ciamplo 
of tbit conftttion wat rrorptl/ topph'*'! \*j tbo eoriTtpoodonl 
at Siloalka of Tht Pa%fy Oropktr »bo aaioml na that 
“brcry fcal in every cafe it occapird bjr tbouaandt of 
men in miiform ” 

(It) AMaiociTita or Coarraoernoa [AjinnnoLu] — 
roglltli u an anil/tie lao^oapr Ln winch tlie arcao deprnJa 
UrpelT on conatroclton Tbia offera abun hint opportanltipa 
for amlajpdtj whrcli oro by no moana neglected either by 
fpoaVen or by wnfera <;^lD«le»*d are all hare to form Ibo 
habit of largely dliregxnbag the lileml taeaoiog of what 
■p»-r)p\o lay and a^^riVmVmg \o t’bem a diHermit meaning 
Uaually tbia La raty enough but at tlmof wo are h?d into 

' 8i«eh erf Mr Uoyd Ororfr Tin DaSy CJirontelt M«y lOlb. IBIS. 
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positive erroi, and at otters we are left wondering Wtat is 
the wish expressed in “I hope that you the enemy may 
slay ” ? In the followmg passage does the phrase “ any 
more than ” connect the words that follow it with “ state ” 
or with “rehgion”^ “Locke tells his antagonist that it 
does not follow that the state is hound to protect lehgion 
any more than the East India Company ” ^ 

As De Moigan remarks “ Every one should he awaie 
that there is much false mference arismg out of badness of 
style, which is just as mjunous to the habits"hf the im- 
trained reader as if the erroi s were mistakes of logic in the 
mmd of the writer ” ^ 

Examples can he found almost at pleasure, and the hunt 
for them is not only amusing, hut helpful in the formation 
of the habit of unambiguous construction "When Sydney 
Smith asks “ Can anything he more distressing than to see a 
venerable man pouring foith suhhme truths in tattered 
breeches ? ” ® the mtended pathos is lost in the unintended 
humour 

, ! A daily papei recently told us that “ Later a Zeppelin was 
picked up by searchhghts flymg at a great altitude ” Of 
course, not a single reader behoved what was said , every one 
implicitly re-arranged the sentence 
The proprietors who advertised m Tlie Times " Service 
Flats Provide catermg and attendance equal to that obtain- 
able at the best hotels at half the cost,” would certamly 
object to be taken at their word 

Eecently a Northamptonshire teacher leceived the follow- 
ing letter Lorn the mother of an absent scholar “onored 
sir, yesterdy a boy threw a stone m my Tom’s eye, and he 

1 Sir Leslie Stephen English Thought in the Eighteenth Century, 
vol 11 , p 160 

• First Notions of Logic, p 24 
® Peter Plymley’s Letters, Let. 9 
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can t MO out ol it will yoo |ilcaJO mo into it ” SucK am 
Will y in t he n«LOt . it hjioUHn^vvmiaon 

Qrcat'aa maj tore born tbo bulk of ll^nry NIII tlio 
ImpUaUen in Ibo folVowing iuUMli*CT»nl nlhor «U^rs«r» 
OMi: " Brittany -“To bo toW a Bark ot COO bectarw 
enclotod by wall* Gop^ Trout fithinu tVld* WfU 
•ratCToi Coitle data Middle Apr* with UrpMt donjon 
la Franc© baring aorrod oa 3l©«denca to Henry VIII of 
England. For pirtlcubira addn^s ifo. Jfonor 8t, Aulnn 
d Aubigaa (Ilia ct Vilattw) ” 

Faulty punctuation la a froqutmt cauv) of nrabigiiitT 
When n duly journal informed ui that ** Importa In truUi 
haro been lo tmall that tbo run cm homo produce ha^ I«y*n 
more or Ie*i for<md we were at Cnt incllMil to think U an 
exeoao for the nowipapcrt but probably tbo irferraco waf 
meant to be a wider one, wblcb would be malo apparent by 
the insertion of commas after )mporta and after ** truth ^ 
Vrbon a writer In Xroadoa Optaioa announcca I am 
aitUng down with my pen in ray Iiand QUed with a cold 
reaolutiou to loee my temper thoroughly ** lui roeanmg can 
be reaehod only by placing a comma after ** hand ” 

Tbo aunouDcemont that “Tbo Qardens and Dccr Park wiH 
bo thrown open to the pobUa Children under fourteon 
nnaecompanied by their Parrots and Bogs not admitted Ii t 
sorely better ra intention than in form. Tho insertion of a( 
couple of commas would at least make it tJoamUguoua / 
Nor can we accept os it stands this statement of a pro- 
rlncinl Journal A ships opprcnUco who attempted tbo 
rosctto of a man in shark infeitod waters to-day at Now 
castle, recelred the Shipping Fedormtion s diploma and 
modal. But take out the commas and put ono in after 
waters then we bare a crcdlblo record. 

(t) Akbioujtt op Jte nt^a [Acocktob] — Obai^ of 
emphasis may snggost a sormus change of meaning For 
mitanco when two persons oro In rjuostion emphasis on a 
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jiri>ni*iin \>tll **{t< u imj>K ji t'.ntr >it <,,{u 'i nf‘- 
Mtijtli' ‘1 if tli< I n I ' U‘'h «>*i* ' ll ’ t T.U'li i f ‘r * !< 

V li('I) I ulitj' ’TlHK' P ‘^l‘ I \ iHi tUi'jffMt » { l*v fi.'l 

opjHilU'ivl \»n tu r»’iniirU “ it / «i» i •{. - h if I 

( timol j>« rfi'i'm," !iii “ ii.in 1i-' UU'V i •‘t > 1 1 tf> th'" it'' 

ndior 'n \ n* not » > rupulnti ! m th i' t> {x'* 

Itnul'tli'i 1 Murl- Autiiu'i’^' H jK t‘ s I '■tit' *t< *5. f ’ 
iH nn m\n‘ ’wv ci'" i in ^ t '■■n t? xt x».<l to 

Ins h' m'rx th*' u4m“ f*iUt_x *>f nn rtit) * mviti''* > nth 
uU ir.tn\ iui'l “ iroonn It tl tin rn nr pro x* idn tint til.. 
I'xnntluno in thi' III )>•( n* - 'I'lit . ^ n ‘xt-Hf- ntn 

1< .1 h\ unin , 'iii'l tl hv <x t)ij>{> '• lorin- ot Inmi > ir \Vn 
nn fnit }>jlx tlnnii I *>r ir iU-'m no n - h. K n tnonii 
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JUDOEMFNTS AM) IMIOPOSITIONS 

1 Kfttrm of 

(i) JopocMeirr li Tice iiiMri.ciiT act or TnoDonr — ^Xlco 
aira_pLall CUrJhoQiilit j« lOAipUin oum|>*T>m(v cilLet_Df 
t! ^in n o l(«T co(5 which ore lodcpcmloat ot our 
dwire i tod w«h<M OT ot iho waj hj which itich thbg»jujd 
erenU alTcct oar 1itc« I Thai tho Tcrj limpk^t form of 
ISouglit aiBortc vomolhio^ u true. Wo maj of a 
nflgio word aod if wo know to what it ran !■) appIn.'U it haa 
Kome meaning for ut. lot it doc* cot reprrwmt a thonght, 
bat onlj a dallengo to thought If I think uf I>ook or 
fire OT air ship I find mjaclf makint, a rariotj of assor [ 
tioni about it; affirtning that it ii Ihii or that and dcnjingl 
that it IB the other 

8unilari;f when I hear a tinglo word it pats my mind Into 
a atato of oipectnocy I liatcn for what ii to foUow to ahovr 
me why it Is osod Or I anpply an aaBortion myaolf. If I 
ahonhl hoar a man cry Firo I or Thiores 1 ^ should not 
tappofo him to bo simplr annoaneing that the Ua of fire or 
thiere* hod jnat enterod bis mind alono and m no relation to 
anything elae; I abonld ossame that ho was affirming tho 
eziftence of firo or thlerM in some particular ploco and In 
some relation to hlraaolO 

The moet elementary pieco of oipUcit thought is then on 
auertion or jadgement and howorer many words it may 
S9 
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take to express, eack 3udgem.ent is one simple and jniivisible 
act of thought Indeed, ire knoir that irhethei a single 
3udgement he expiessed by one woidDr by several is a mattei 
in "which languages differ The3udgement which the Latins 
expiessed by the smgle woid ‘ sciibo ’ lequiies in English the 
"two words ‘ I "nrite ’ , the one woid ‘ scripsi ’ is represented 
by the tliiee words ‘ I have written ’ 

(ii) Words imperpectey represent Experience — 
Words often mislead us, howevei , by their separateness *rhey 
induce us to thmk both of things and of our ideas of things 
as being as self-contained and independent as they are them- 
selves This IS not the case “^The very structure of language 
compels us to say ‘Fiie bums,’ ‘Magnets attract non,’ and 
we are led to think that "fire can exist apart from the power 
to bum, and magnets without that of attiRction of non, in 
the same way as the words can be set apai t "without changing 
their form That is quite a wrong "new of the nature of 
things Nothmg would be fire which did not bmn, noi 
would that which did not attract non be a magnet, howevei 
great might be the resemblance in other respects A bunch 
of artificial grapes may look very real to the eye, but we 
decide agamst then claim to be what they simulate immedi- 
ately we test them by tastep 

^^b_can only descube-an, expe rien ce, byi^enumeia ting . its 
?ilgments_one by but this Bepara"Loi^i 8 jqnly_in_our o"vyn 
.thought; TEe_experience Itself is given. us whole and jundi- 
nded We say, for mstance, ‘The leaves aie bemg^^Wown 
from that chestnut tree by the "wmd,’ but the twelve words'^ 
d^cribe what we see as one single fact 
^ It 18 plam, then, that language can give only an approxi- 
mate expression of our experiences, and if we suppose it to 
express them fully, and exactly as they occur, we are misled 
Indeed, in thinkmg we do not usually put oui thoughts in'to 
complete sen'tences at all , though we use language, often only 
what may be called ‘ key- words ’ are exphcitly present m oiii 
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inlodj Oar thcHipIitcan proc<*cd tnucli rooro rapIJlrtban wo' 
an trf(orw<mi(< orcn(ooor>Iivfc Dot each word ropro 
MTiU a ilop of thought ; that i* ft juilgrmonl 

(lil) JoDocftCMTu rxritrM Dcucr — Ai word* then are 
linrtctopoUof whJeh jodpomont* fulIjMi rr^^oj in hagtngo 
no jO'lgoment* thoraM*Iw an lh« oloturnf* of con 
tmuouidivoow Eren appan^ntlr woUlnl jmlgrmcnln Imre 
a conncuon with tho courw of our rxj'cnpnc’ Thrr do not 
grow out of nothing nor air llicr made without a rncrtirc ^ 
Koch of them hnogi to light a liltlo pu'co of that lifo of 
feolmg dciirr and thought which wo call oontrlrra 

From thli nitaro of jadgrmoot the rptclatlon of a part 
of oar mental lifu it follow# that orerr judgMnent iho 
aiprctnion of ft belief T) tuJ eo i> to d i ylam f cpo Certainly 
men can lie j but when Ui<7 do to tho/ do not ospmi tbek 
experience tbcir worO« do not represent the judgement the/ 
hare formed Or again without Intcn ling to loll a faliebood 
men maj bo mUtakon and decUroa folntjr JTere thoirworda 
do oxpreiA their jadgvmont for Cher ttale f heir belief It i* 
the belief tliat ii mistaken. 

In erery cate the rerbed expression of on actual or 
pouihle judgement U called a Propf^ttion It It plain, then 
that though on i(t faco a propotUion maket a elaun to bo 
accepted aj trao. jet it maj bo falto ; and that, either heenuto 
bo who enunclatea it tnaj intend to decciro otliert or bccauto 
ho h* hinitelC decoired. 

(ir) QoEmoirt Requests akd CoMHivna, akb »ot 
JunoEworTS -—Judgements aro tho tepomto ttops by which 
our thought proceeds on tho way of knowlodgo But each 
adTODce U attempted bccauto yome pr ohlom JifU-comwimour 
way andLnii ted a n obstiickLiiLOUr-patb Till wo haro tohed 
itr our* attitude towardi it la not one of ottorUon hut of In 
terrogfttion ^ quetLion w_not-« part^f_^mfQ mnw> , buL-n ^ ^ 
chan«ngn_lo-Jnfcroftoe^I#ogio deni# with the thought by^i 
which that ohallengo it met hut not with the question which 
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makes it For no general pimciples can be discovered as to 
wby or when various questions aie raised in oui minds 

Fuitber, we not only think, but we W}sh and desire We 
may express a wish m a ]udgement, as ‘ I wish so-and-so,’ 
when it IS an assertion about ourselves, and may enter into 
inference like any other judgement But oui wishes often 

1 elate to the actions of othei people, and to secure their accom- 
phshment we express them as requests oi as commands 
Here agam we have no assertion , indeed, the request oi 
command may be disregarded We cannot, therefore, treat 
) either as a step in inference Consequently, such expressions 
! of our feelings do not fall under the consideration of logic 

2 Forms of Judgement 

(i) Categorioajj, Hypothetical, and Disjunctive, 
Judgements — Let us consider such a bne of thought as the 
following ‘ I have a headache But if I tiy to work when I 
have a headache I shah, accomphsh httle of any worth 
Yet I must either do this work to-day or be put to grave 
inconvemence to-monow ’ 

It will be seen that the aigument has thiee steps, and that 
each step consists of a different form of judgement The 
first, ‘I have a headache,’ is a baie- statement of Jact It 
expresses an immediate experience, and its whole justification 
IS in that experience That is called a Gategoi ical Judgement, 
which means simply a judgement of fact 

The second, however, states no fact It does not asseit 
that I have a headache, foi I might make it with equal truth 
vhen I am not so afflicted Hor does it assert that my work 
will be of little worth, for there may be times when that 
proposition would be far from expressing my estimate of its 
value ^W^hat it doe s assert is a relation, wliich-experience'has 
taiiglit me to expect, "between a condition and its _iesults 
It says that if work be done under the condition named it 
will be of little value Ajid it asserts tins, not merely of to- 
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dar bat ai a p’nml or unWcnii! tnilli*\ lliat If it awrlf 
that tlio rclatioB wfl! hold tnta In or ry cafo of the kind It _ 
if tlff'n.forv ca\\f^ A Jtfpoiftritfit CT Condtlional 
In tho thlnl (n*i Iho ju aj^ain no fad but 

onlrachoieo of altomatiTc facta Ita juftlGcation ii (o l>o 
found in n tyrtern of n*lat«l facia which m aueh tliat 
lo-njotTow a comfort dcpcnda on tial patlnrular work bcinp; 
accomplUhcd todar: it tnar bo that tbo work, la tlio pro 
paration of a locttrro which ha» to Itepron to-innrrow This 
ifcalled Q 7?ii3«af/tr< JHd^emtnt bocaa»oitdi*joiofoiphcitlr 
tbo abcrrutiTct which tboajatrm makM poaaiblr , 

All ju IfjcmonU aro of ono of tlwno thn-H. chute* Tho Qral*^ 
oxprestea fact llw acoond atatet a law or unlfirm rrUlion , 
iho third U Pfolda^fV^jflem Tbo fint la tho rarijcit im . 
tnodialo exprcuion of rxpcncnco but each of Iho two latlor| 
cTidcnlly e^prwieif tbo rmuU of prenoua cxpcncueti. Onlrl 
when (luD^ and orrata bare be^ eumbe*! and comparcdl 
CIO wo ilalo that ono will otwara mault from another or) 
that ccrUio oltcroatlrw am open before u*. 

(ii) DcrCiionfcrtr or Jodocmcvt —Though tbua difforcnt 
in tbo way In which they oxpreaa oar knowledge yot aa tliero 
U no break m our mnatal life ao thero la no diacontlnuity 
between onr modet of judgmfj tN o begin by jmlgemonta of 
fact batwo alio begin with a oalaral tendency to genemlito 
t Jiem , that if to ertond tliem to nil aimilarcaaea Ibocbild 
who haa played with a dog ia likely to call the first ahoep Ihj 
ace* a bow wow lie ehuaos it with tbo moat aimilar 
fomlltar object. He ii told No it It not a bow wow it la n 
baa boo. So ha Icnma to note as important dlfforcnco* which 
at first ho had not regarded. And ^nerullr the use of names 
by thoae around na in ehiklhood first claaiiflod for ua tho 
abieoU, of whWt wa had. aiwaa tocca ot ^.'s.jft'rwwcia 
(^Such classification keeps generalisation broadly within the 
bounds aet as legitimate by tho knowledge of the community 
But within thoae limits it proeooda memly^ The child repeats 
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the stnking of his spoou on his plate m full expectation that 
the delightful sound will be heard each tune, he turns fioni 
the powdei, unless it be well hidden by the jam, foi he 
anticipates that he won’t hke it any more this time than he 
did last tune He does not put his generalisation into words, 
even to himself he practises it lather than thinks it But, 
as thought becomes clearer, and language moie available, he 
IS ready to meet a challenge of his lefusal to take the powder 
by assertmg that it is ‘ nasty ’ 

s As life advances some of these implicit generalisations aie 
coiTected by expeiience , otheis are confirmed So arises the 
distmction between what always is so-and-so, and what is 
so-and-so only sometimes The thorns on a rose-tree always 
scratch, but the flowers are not always scented Put expbcitly 
m woids these experiences become ‘ All thorns scratch ’ , 

‘ Some roses are scented ’ And of any particular lose-tree seen 
at a distance, the judgements made are equivalent to the 
piopositions ‘ Its thorns wdl scratch’, ‘ Its flowers may smell 
sweetly ’ If the bush is first seen at too great a distance to 
be identified with certainty, the natuial expressions of these 
expectations are ‘ If that is a lose-bush its thorns will scratch’, 
‘ If that IS a rose-bush its floweis may smell sweetly ’ 

This last example shows that we may use the hypothetical 
form even when we cannot assert expbcitly a universal i ela- 
tion It 18 not that such a relation is not piesent, but that 
we cannot state with sufficient definiteness the teims between 
which it holds (The scent of a rose is not a meie chance, 
it IB mvaiiably found in some varieties, and is as invaiaably 
absent from others 

(lu) Modalitt op Judgements —So far the judgements 
considered express facts and the obseived relations of facts 
;But facts challenge us to explain them, though we do not al- 
ways accept the challenge, and when we do are not always 
successful in the attempt ^ In this case bttle further exami- 
nation 18 needed to show us that the reason why thorns scratch 
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Ia found in lhal cotnUtulton of lunl mitcrul and iborp 
wlnchjnalrt tV tH*'ra » tlmra So now wn con ^ 
fujlhw and aAt^-rt no! onlr lluit llionn c/otcratoh Injl !lul 
Wrap whnt an* thr>T ■!«»! Kralrh (^TliiA ia cjH '*1 a 
Jw t<jfm fl/ j that ia a jii lp<*ni‘*nl IitanJ on l!io natun* 
of tWi tbiop of whWi it ta It la iWn o Jodprmrnt of 

Dfroiiar7 n-latiOD and mar W wrll atafM Ltpo. 

thfttcolW : K anr thinp m n (h m it wilt Mrmlrti. 

{j\oltaTe then thrw d<*pTra*i of airanom in our ju Ipo 
rn'rats a (liinp m Ao<an I »o or may W Ao-an 1 ao or mvft if 
•o-anJ AO ) Tlii* lAcalWlfWir Voifuf/v iWCnt ia ^A/^r/ory 
tbo a«xib 1 / rtyt-frm i/cf tho tliird Arrr/Mry 

(it) VrccvAABT AHD > MriBicAt. jDnncwcjTTA — U bm wn 
can mabe aucli a praonc judprmrnt aa Thomt, aa au b 
•aatch wo on lontlr imply that ihU ia tnai of fxerj tbom 
Wo may cTpn'AA thif raoro dirrct re^ronco to PXporicDco by 
•ajinp All IbomA AcmlcU 

Bui «T> do not Innit our ni'crtoryJudpemujU lo-paw*A in 
trlilch a n^«v^cirT ju<lgoraAOl imdorlioA jjinn W e Iram from 
oiponcnw that a curtain tanotT of roAo— jar Iho Hu^li 
DVcTsAon — ii nlway* iweot arooWl W o may not Vnow trhy 
tbrt {a AO mol ypl wo f«.rl no bc«]tation in pcnoroluinp from 
Urt few fpocimcDA wo baro examined and tayraj, \U Hugh 
Dickson roACA imell awooIIt 

Iforo at elAOwbore wo aro guldfd m Ibo oxtent of our 
gencraliAation brtHonamr wh»cb on Uie autbonly of otliort 
wo accept awl attach to pe*l roacAof a certain tint and form 
awl odmir In otlmr wordt worn fbo tcont wanting in a 
particular flowor which looted llkoa Hugh Dickton wo thouldi 
not ruTlae our jatlgemcnt and mato it Sorao Hugh Dickson 
rotes are tconted bat wo should deny tliat the roio boforo ut 
was a Hugh Dickson at all 

(t) Belitiok or IXTrornmcjiL ahd DisjuKonrE 
JmxjEKBTTB -^Woro our Irnowledgo of tlie Tanetwa of rotes 
adequate wo could enumerato them all in a disjunctire judgo- 
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merit, and say ‘ Every rose is eithei oi oi ’ for 
as many terms as tlieie aie siicli vaneties^ But, in tlie first 
place, tlie numbei of varieties is continually being increased by 
lose-growers, and in tbe second place, oui knowledge of 
existing vaiieties is likely to stop fai short of tbe reabty So 
tbe disjunctive judgement wiH only be complete if we give as 
a last alternative some sucb mdefinite term as ‘ some other 
vanety I do not know ’ Generally, however, when we use 
a disjunctive pioposition we definitely intend to limit the 
alternatives to those we name 

What, then, is the lelatiou between them ? This question 
leads us to consider the connexion between the disjunctive 
and the hypothetical judgements v In the case of the roses, the 
alternatives are mcompatible , so that, if a particular flowei 
belongs to one vanety it cannot belong to another But 
alternatives are often proposed which only partially, or 
probably, exclude each othe'? I may not do the work to-day, 
yet the inconvemence feared' for to-morrow may not be inevit- 
able I may be able to give the lecture with such preparation 
as may be crowded mto a few stolen minutes '■^‘You are 
eithei deaf or inattentive ’ does not exclude the possibility of 
both weaknesses being present" So, though if we deny one 
of two alternatives we must affirm the other ‘ If you aae not 
deat, you ai e mattentive ’ , yet from the affirmation of the one 
we cannot assume the falsity of the other, for, ‘ If you aie 
deaf, jou may — oi may not — be inattentive ’ The disjunctive 
form by itself does not guarantee that the alternatives cannot 
be tiue together. 

The disjunctive judgement is also seen to be a develop- 
ment of the knowledge imphed in a categorical judgement 
It maiks an analysis of the scheme of thmgs to which the 
latter refers, and supphes a choice of more definite asser- 
tions about it 

(vi) Negation ^In the last example we weie led to make 
a Negative Judgement, that is, a judgement which demes. 



JCTHirMintr^ aki moro moxA, 4" 

and wf Kato that arr mat «V*nT lhat a partJmUr i* 
a Graeral ^^c\rlllur li'xnuw %n» a w*Tt flat it m a Hogli 
PifVaon mo t h ATp a |«rt«ititt» grrmn 1 fnr mi r dj mial 
or i( w tfild I*! a mrm of wilKoii! jriran^nc ) If I 

OroT that a l-vil it iDtrn*»tin^ it i* I Cnl il 

unattniirtlTf if I mt a man it not il *b miM I*' on lH»’ 

prouo I lliat 1 Luntr Uim tn lun* lir^m j;niUr nf fraa Intern! 
aria. Tb<’r?‘ i« on lurli <h«n^ In tlioujlil at a larr denial 
Tb(' fiTin In arbyli wn rrj^tt our ju Jjfmmnt mar lai tiwplT 
TUaI it not aA-anl^a^ 1*01 tliat I* onW tin' «lH“nt fwlum 
of tbo judfT'mont, «hkh I# almiTa in ml tlmnchl That i» 
Bol Knod »o l>i-raa*o It it aotnotlun;: inrotnimlinf* with 
iMvand to Nor It nudn at rasJumx it it olwai^ -ra 

rr’feTfaoQ to an affirmition ma lo^rjUEK^t*^! ^ 

^ (ril) Tne UaiTensK or DiacocB n, — ^ThU ktvit tut to 
''^a<y tlial our thoap;hU at anjr otio tiino aro alwaj* mUbm a 
«■^Tta{a rang^ WUra I aay lhat a n>»o It nut rt'l it it 
bnatitn to mo it t<-otaa to Itn of ancribor colours it tna/ l*o 
pinkj or if 1 am tf^kiog fmtn m^ory and tlio flowrf it 
ont licfore mo 1 maj Wliero that rarWr 1 1 Iai whito or 
Tclkor Bat tlio df'nUI of rr<l it the iraplirit ancrtloti of 
aom« oth»T colour 

Ikrtjlitlctt it it po*ilU" to put to}*itlii»r wonlt Into 
acnUmeot wbicli aro pnmroaticallj conrct hut which barn 
no raroainp and ihorcfon* oro not propotlUoni at thi'j' 
rcpreacnt n'*itb(jr actual nor potiildo judf^'mcntt Wo can 
aay or writo Conrapo la not re*l Cahljapit am not Tcrjr 
affcelionato Erct7 boy ia equal to two ripht aoplot If 
wo aonoutly dal to our taDlty would he juillr open to tutJ^^ 
pickraj for no aano porton eouM malco lUcU and 

aaontoncQ cUlmi on the face of it to eipmtt a judgoruont. 
Ai logk if an oiaminatioa of thought it ha« notiiiag (o do 
with^iroch oxercisw of perrerlod Ingcndly j it almpljr ignores 
them 

All propotitioni then are to be undcretood at limited in 
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tTieu application within the field to which their teims indicate 
that they belong This field is called the Unweise of Dis- 
cowse, because within its bounds ]udgexnents about ‘All’ 
and ‘ None ’ are universally tine 

(nil) SuMMABT OP Forms — S umming up these results 
we may say — 

(1) That judgements are either motive oi Negative 

(2) That categorical judgements may be — 

(a) Universal i e make the judgement explicitly of all 
the cases under consideration ‘ All these thmgs are so-and- 
so ’ This may be intended eithei distributively oi coUec- 
tively In the lattei case the negative universal is formed 
by the simple insertion of ‘ not ‘ All these things (together) 
aie not so-and-so ’ But in the former case, when the ‘ All ’ 
of the afiirmative may be equally well written ‘Every,’ that 
form 18 nusleadmg ‘ All these things (separately) are not 
so-and-so’ would be true if the assertion that they were 
so-and-so were false of any one of them ‘ Not all ’ (sepa- 
rately) simply means ‘some,’ and the negative judgement 
really stated is particular The distributive universal nega- 
tive should, therefore, be -written ‘ None of these things are 
so-and-so ’ 

(&) PaHicvlai i e make the judgement of an indefinite 
number of those cases , cei tainly of one, possibly of all , our 
knowledge is not sufficiently complete for us to say' ^ So we 
prefix ‘ Some ’ to the name, and say ‘ Some of these thmgs 
are so-and-so’ (affirmative), and ‘ Some of these things are 
not so-and-so’ (negative) We must bear in mmd that 
‘ Some ’ does not mean ‘ Some only ’ butjs^quite ^indefinite, 
excluding nothing but ‘ None ’ So it does not shut oat“the 
possibihty that, as a matter of fact, it may in some cases be 
‘ All ’ It means simply that our knowledge is limited as to 
the range withm which the affirmation oi denial is true 

(3) That a similar distmction can be made, on similar 
grounds, between umversal and particulai hypothetical 
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jadgcnwtiti This ii oxpit*f»c^ l»j rajing for tlto unlTorol 
jndpmcTitf If f;>ch and tncb comliUonR are foiunl socli & 
ix>fnlt will follow (afllnnatiTo) will not follow' (ncgntiro) 
and for tho partlaJar jadgemcnt* If «ucb and iucli con 
drtioni are foond inch a remit may follow (affinnatiru) 
may not follow (ncgatlro) Or wo mar nw ui allornaliro 
form! If aucli and iwK conditioni are found mcb a mult 
olwara foUowa (onir art.) iwrer followi (unlr nog ) 
•ometimra follows (part aff ) tomolimea doo* not follow 
(part nog) 

(4) That ai tho allcmatirefl In a diijunctiro judgmnont 
may not bo motually cxclainro wo cannot dray ono on tho 
ground that tho other is truo But wo can mfer that if ono 
of Iba two bo £al« tho other most bo true 

(5) 'The dUtmeUon betwcon afflnnatlTa and negatiro 
jndgomenU i« exiled ono of Qaaltlyi that liotwrcn unlrorval 
and partkuhu- jodgomenti ono of QwantUy that betwcon 
eatogoneil, hypothotieal, and duijuoclWo judgements ono of 
lUIatton 

8 Axialysii of J'adgements 

(0 Axanmo xjd Srirmcrio Asrccra.— ^ categorical 
jndgement atEnni or dontes a fact Tbe fact la girou In 
eiperienoo as one tlio judgement tabes it to piocci. and 
finds in it two ideas which it at onco distinguiibes and 
hinds together For oxaniple tho bunung firo la ono ox 
peneneo tho jndgomont amilysos it into tho fire and tho 
burning Not, as bos already been said that tho fire enn 
be firo and not Imra bnt tliat In other of oar eiponeoces 
tho fire has been for us tho sourco of comfortablo warmth or 
of hghh^ 

Bimdarlv wo may haro been burnt m other ways than by 
fire, as throQgli a burmng glass. Or at least, wo hare seen 
bormng due to such other means, (jt Is bocauso what we mil 
things and actions oomo into our exponence at diiTeront 
on., 4 
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'times in di:fferent relations that we can thus separate in 
thought what IS not separate in leality I 
^ A judgement, then, is, first of all, an act of analysis But, 
'at the same time, in expressing a paiticulai experience it 
synthetises, oi bmds together, the elements it distinguishes 

(u) Subject and Pkbdicate — We know that ‘Fire 
hums,’ ‘ Fire cooks food,’ ‘ Fire warms us,’ express difieient 
total experiences, hut we can find in each of them the action 
of the same thing ‘ fiie ’ Of the fire we predicate, or asseit, 
something difierent in each different judgement we make 
about it 

It thus appears that theie are two parts in eveiy categoncal 
judgement These are called, as in giammai, Subject and 
Piedicate No matter how complex may he the stiucture of 
a proposition, oi in how many words it may express the 
judgement, there are always just a subject, and a predication 
made about it Until we have distmguished these we have 
but a hazy notion of what the judgement is 

The subject is the point m the expeiience fiom which our 
thought starts, and that is determined by the interest of the 
moment We may be compaimg the odouis of diffeient 
loses, and then ‘ odoui ’ is the subject of each of the 
judgements we make, and the names of the varieties of roses 
examined find a place in the predicate 

Of couise, when isolated propositions aie offeied us we 
have to be guided largely by giammatical considerations 
*^We assume that the subject is probably stated fiist, or that 
the name of the thing, as representmg the sohd and per- 
^ manent object, is the subject Or we ask to what question 
the proposition may be taken as an answer 

In actual life, howevei, we have not to deal with isolated 
propositions Bach judgement is a kind of cross-section of 
the ever-moiing stieam of thought, and which is subject and 
which predicate is determined by what has gone before oi by 
what it 18 anticipated will come after 
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For «x»mplo fuppo»o I wero atlced ’Wbat la tljli ro»o P 
and I replied That ii a Ha^li Dickaon the prodicoto would 
be Hugh Dickton for that gircf the informaUon *ought 
Bat if in talking about roiea with a fnend I hod oipresaod 
admiration for tbo Hugh Diokionf and bo had tud be did 
not know that ronotj and aaked me to dcacribo it tbo beat 
oniwer I could gire would bo to point to one and laj Thai 
w a Hugh Dickaon when tlio That and tho ihowlng th e 
flower togotber form the prodteate tn tho lubject Hugh 

piekw Qn, 

In dlijunchro propoaitlonait {• well to iot forth expbcitl/ 
each altematiro a« a eatogoncal propoiition, and thon to 
dccldo between inbjcct and predicate. 

Hjpothetical jndgemonU are not onnljriahle into lubject 
and predicate. Each of tbo two porta ii in form a categorical 
jodgoment, bat tboj are thought aa tuxanaljaed wholef Qlie 
pocition in which tbef are thought and expreaaed m 
propodtioaj girea them the appropriate namoa Anteeedtxt 
and CoKtt^eid 



CHAPTER IV 


THE NORMAL LOGICAL NORM OF PROPOSITIONS 

1 The ITorinal Perm 

In Older that the foianal relations between categoucal 
propositions may be more casil}'^ examined it is customary, 
before beginning such an examination, to separate the subject 
fiom the predicate, and to insert between them ts or are, 
adding a not when the judgement is negative This link is 
called the Copula It is always in the present tense in order 
that when two or moie judgements aie compared no doubt 
may arise as to the refeience of them all to the same time 
i&.mbigmty would evidently be possible if the copula were 
either in the past or in the fiituie tense, foi time extends 
mdefimtely both befoie and aftei the present moment^ 

This use of a single verb by no means implies that foimal 
logic Ignores the existence of all verbs except ‘to be ’ By 

no means Nor does the use of ts or ai e reduce all relations 

» 

of fact to simple co-eiistence Wliat the copula means is 
that ‘ So-and-so can be predicated of Buch-and-such_a sub- 
ject ’ What the predication is remains unaffected / XTsmg 
S to denote the subject, and P the predicate, we now gene- 
rally write ‘S 18 P,’ but the oldei form was ‘P may be 
predicated of S’, and the more modern form must be re- 
gal ded as the eqmvalent of this 
Such reduction often puts the judgement m an uncouth 
form, but its aim is convemence, not elegance It may be 
hJ.ened to the statement of concrete mathematical problems 

62 
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( (it IS evident, too, tliat -when an ad3ectiTe is used "by itself 
as a term it implicitly lefers to the things contamed in the 
universe of discourse Thus, in ‘The English soldieis are 
brave’ the ‘biave ’ imphcitly lefers to soldiers, not to Ant- 
arctic explorers or hunters or hons or dog|' We may, if 
vre mil, insei’t the noun, and the proposition then empha- 
sises that in the ivider class of ‘ brave soldiers ’ English 
soldiers are included But that is only its secondary signi- 


fication The primary meanmg is the direct attribution of 
a certain ,kind of bravery — military bravery — to English 
soldiers \ So ive see that a judgement is primarily the 
attribution of a predicate to a subject, and secondaidy the 
inclusion of the subject in the class of things named by the 
TredicateV ' 

(ii) Denotation ANfi Connotation of Terms — This 


diaws our attention to the fact that most terms can be 


looked at from two points of mew , or, m other words, that 
'■ either of two aspects of their meamng may be emphasised 
A name means first of all the things to which it can be 
applied That is how we learn to use names And often we 
know little more of those thmgs than is sufficient to enable 
us to identify them 

'Tet there is always a reason why a thing leceives its name, 
and so is classed with all other things to which that name 
belongs.' While our Icnowledge is small we go by supeificial 
resemblances , but as it mcreases we see more deeply, and at 
times have to revise our former judgements as to the class to 
which an object belongs, and, consequently, the name that 
should be given it Eoi example, whales were foimierly 
thought to be fi^h because they live in the sea, and sponges 
were regaidcd as vegetables because of their appearance 
Increased knowledge of the structuie and mode of life of 
each has shown that the foimer is not a fish but a mammal, 
and the latter not a vegetable but an animal 

As was seen in the second chapter, the amount of Icnow- 



Tut KOlUfAI, LOOICAt, fORM Of rBOMMTlOR^ M 

Wg «5 poopk posMW of tliQ lhmp< H«*t cnn Montlfr rirk* 
cnortnouilj’ with iD<3iTidtnli ft«ont»D;j to tho amount of 
attentkm each bi« paid to them wo do not Tri;ard tbw 

peraonal knowlcdpo a» tw ultinuito ttAnitanl is ahown bjr tho 
readtncai with which wo acc*^t tho a<mranco of bio)osi"t« 
that whale* are not fi»h nor •ponf*«w rep^tahlM^ So that 
though wo may not know ci^ly wlmt it i«, wo Wlraro 
fboro I* ft normal _prU<*gitimato meaning which determino* t ^ 
with^nt)lonty tiro corrrvt application of name* Tliii is * 
called tho meaning in Coanotdtton or lalmlton whilo tho 
Tango of application w named the meaning in Drnototicm or 
iWejuioa. 

(a) ifeama^ ta Coano/^itton -^Vhen tlio meaning m con k 
notation it erphcitlj tot forth wo hare a teiontific dodnitionJ 
of tho word that ii, a t tatoTnen kJiif ^t 1 io_t e» t _1 it which it 
can bo conclttsirely determined whothor tho nasno defined 
ihonld ho applied to particalar Uilsgt or grtrap* of tbing^ 
Thu aeldom oomtpondt with the tcHsOled defimtioiu in 
diettonarm Their purpoae It to enablo u* to reoognlto 
and to apply tbo names correctly Often a 
bnof description aid^ by a plctnro 1 b the rcadlctl and 
fureat way of doing thl* 8 pc h_ddlnUion s_rofcr pninaril y, 
to denots^om »- 1 - -nx^ 

Knowledge of tdenUflo definition or connotation it excep- 
Uonftl with us ftih Booh deflmtiooi remit from long and 
patient inquiry into tho nature of things nud each ono 
marks a stage m tho growth of oiact knowledge. But n^no 
u reaard od-ai-ncceMarilr-finaL./Farther knowledge, or ft 
fresh conception of wh at_is most eatential may lead to the 
rorision of a definiUoa, 

For erory day pracUoal ubo a fairly correct knowledgo of 
denotation is the one thing needful. (^It enablo* u* to refer 
clearly to the t h ings of whloh wo are thinking and *o to 
conrey our thougbU intelligibly to othortf^ To thU each 
us ad^ fts much pertinent knowlodgo a* be powtse* and 
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18 mainly because tins Icnoivlecigo is not tlie same for all of 
us that we so often misunderstand each other 

(h) Uelaiwn of Gonnotatxon and Denotation —~^Q systema- 
tise our Imowledge not only by thinking the things of our 
experience as belonging to classes, each marked by its own 
name, but by dividing the wider classes into narrower, and 
those into classes yet more limited And each of these has 
its name 

Evidently the name of a widest class must denote eTei*y 
member of each of its sub-classes, and cannot, therefore, 
mclude in its connotation any of the marks which distinguish 
those sub-classes from each othei 

Eoi example, the name ‘ ship ’ covers all vessels that move 
on the waters, whether piopelled by steam or by the wind, 
whether rigged as barques, bngs, schooners, or in any other 
way Neither mode of piopulsion, then, nor iig of sail, can 
enter into its connotation, for that would exclude from the 
denotation of ‘ ship ’ ob3ects that can rightly claim the name 
Formerly we could stop there, but the invention of submarmes 
and the nammg a kmd of dirigible balloon ‘ air-ship ' have 
furthei increased the denotation This extension cuts out 
from the connotation all reference to floating on the water 
The very maiks which distingmsh any one sub-class from 
its fellows, and are, theiefoie, excluded from the connotation 
of the name of the wider class, must, for the same reason, be 
part of the connotation of its own name 

‘ To have two masts ’ is part of the connotation of both 
‘ bng ’ and ‘ schooner,’ necessary to mark them off from 
vessels with a different number of masts To distingmsh 
them from each other, and from brigantines and other forms 
of two-masted ships, the ng of each mast must be added 
Thus, a ‘ bng ’ is a two-masted vessel square-rigged on both 
masts, a ‘ schooner ’ one fore-and-aft-ngged on both masts, 
a ‘brigantine’ one with squaie-ngged fore-mast and fore- 
and-aft-ngged main-mast 


THE jrOBKAL LoaicAi. roBX or rnoro^iTfox^ T" 

Him tUat tbo denotation of tho lumo of a wider ^ 
cUn ii pirater than tlul of of tho mlnda *<•« containM 
under it and on tho ollim hand that the connotation of tho 
naoio of each narrower cla“a mu<t ivld to tliat of t!>o wi Icr 
cla*a tho chAractcndira which niorh it off from lUo other 
gnb-cla<»M male I>t that dWhitonJ So Jn a >fTic< of act* of 
chwificntlon tho connotation IncjraH^ and the Icnotatmn 
doerrofe* as wo f»af« from the wt<l ?t thn»u;,1i tlrt inter 
mediate to the narrowest clad 

Tlie limit 11 reaches! when Ibo lenn denotei onlr one 
indlridnal ai Tlio vdtooncr with her hull paintr*! hUelk 
with a red atnpe now Ijrinc oppoiito the mwt fcoutherlr 
crane on the rjaar Hero tho connotation ha* inrollen far 
hoyond that of achooner a* each of tho chamclenitic* 
lu^ 01 painted hUch can be ahared with olW achooncr* 
and consoqueDtlj can form tho haaii of a anh'dau of 
•ehoonen For we can make anr tuh-clau wo ploaao out of 
a wider ekn j^rided wvjindji common buLiLaUnctire 
eharadcnittc to add to the coonotation of (ho name of tho 
wider ehiM 

(c) Propfr Namei — Suppow tho achooner to bo named 
the Elira. The some object la demoted but tho Proper 
Namo do« nothing mora f.It implle* no oharactomtiea, and^ 
consoquentlr cannot bo defined/ 

Of conrac, to anjbodj who know* the maol and Iti name, 
the Elita will codtoj juat oa much meaning aa the rather 
longthy term wo uaod before ^Butwo Imro ecen t^i^ wjiat O/ 
iro^_raean* Ja.youjotjnc^jioLjU-ConDoUtiom That leK"? 
meaning which can-be exprc aa ed in a-definiUon that ii/ 
which tbe^jTord by_^it*d f imphef^ But a Proper Name if 
only a conTenient rerbal labch and meant no moro than dooa 
a laliel on a portmantosu ^Eoeb aerre* a* a mark o f Identi 
fieation; but tho Proper Name no'mor^mpUea tbo cha 
nLcireriatic* of tho poraon, place, animal or thing to which 
it may be applied, than the luggage-label giree Infomm- 
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tlou as to tlie contents of tlie poitmanteau /Tou oi I may 
know all about tlio matter in eitliei case, but others might 
see the label, or heai the name, and be none the better m- 
fonned^ 

Proper ]!!Tames, then, hare no connotation, and the denota- 
tion of each is 3ust one Poi though the Smiths and Joneses 
of the world may be legion, each has his own label ^ 

(ill) Singular and G-eneral Names — This leads us on 
to notice a gmmmatical distinction introduced into logic at a 
time when it was hold to deal chiefly with language Terms 
weie classed into those that apply to only one object, when 
they weie called Si^ujular or Individual, and those that 
apply to a class composed of a plurality of things 
'This IS not a logical question at all A class maj include 
any numbei, and there is no more leason to deny the possi- 
bility of classes of one than of classes of two Indeed, the 
use of ‘ Some,’ as the formal maik of indefinitely known 
quantity, to cover all cases in which we cannot say ' AH,’ 
shows that to make this a distinction of terms — i e elements 
of a proposition — is inconsistent with the distmction between 
umversal and paiticular propositions , for that depends'tm 
the quantity of the subject (A singular term exhausts the 
denotation of its class, and a proposition with such a subjeiSt 
IS, therefore, universal , foi the scope of its application is as 
definitely stated as is that of a general teim by the use of 
such words as ‘ All ’ oi ‘ Every 

Gollective Names — Sometimes Qollechve Navies — i e those 
which denote groups of things, aie treated as a furthei class 
of tervis This is another grammatical distmction 
(For logic, a collective name is like every other general 
name It denotes •things, though they are composite things, 
- made up of objects we may equally well consider separately! 
An army is composed of corps, a coiqis of divisions, a divisidn 
of battalions, a battahon of regiments, a regiment of com- 
panies, and a company of men It is only a special case of 
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^l■'n^lon^l ran thinl nf nnt irn'up ntJifra** 

unit i‘T nr a* fnrmfttk. |t»r1 nf a tar^ tinil K rvh 
arrnl r4n !»’ ij*«i in lU^ aJnpjUran t ilkn|-Jnr»l numl-'r 
TIk* imjorUol dt l}n^r»a i« that lit** mllrrt»Tr» *n 1 

thn lit InlrtittTr n*^ of t''nn*.* 

4^In tju* tin' c^o'irmnami* i«aj» n'" niml*nmTi 

for *11 ihn tivniil«*r» of iho up Thnti an* thr 
mil iTiljivt of tbo jo l^»rnjml Anllhii aUjnLl in'Ii'nto’l 
In' lirt in. tlj'' f mj of ti ptanl mt N 

Th'' rtinvnl djifrr^rl of U tifirtioni of fh-nj;.!it ■n 1 
lin^Tup* hat of hto xoar* to| | mij h of tint pro 

Irtrtirm ft'nin t *to\1c«vIt %\p iral mh •tatom'n^tt *t 

TIk* raldttpt harp Ion IM »o nn 1 *. a«lKTj tho il»>*i ion wa» 
rri Imllr nr t tlul of llio •'^arsto la Uti lru!« Iml that of iho 
wljrjlo WU nOlf^tiTrlT \\ ImT) Jn anr mf"*lioc » dmilon U 
rwwhol hr a toIo •tt-h ** Tho rommiifM" am of 

firluatl toflt an npipfm i« ni*t oalj ini»lradiBe IruL 
icluallr f*l*o for tho wonU mnut tbal of/ Ih'' tJv*tnI»or* 
HTTr* of that oplnum ” 

To lain •noth'^r rxamplp Tito cUm *rat rtamlm-l 
nvMnt tlut Ihrt el» « wa* rvnmln 1 an 1 it* iirnrl_g nu?r»<l, a* 
a w1tn V« lint Tltr* rill* wpfp oiamlnM tliat rach 

mnol^r wa* lr*tnl inlirhluillr anl tlwl tho rr*nll« ttoto 
ntlraatod roparaf^l/ Of eoor»p an aTfrafjo coull timn I<o 
atrurk Ilut onlr in an anasiural (u*n«p ran that l»n rallo>l 
th* work of llr" rki«* for that phra«* implr*! ro-oporation 
an<l whm " hmthrr bi*lp* hroUirr** nrlioftm ri»p* |ohrij,bta 
of inlplHcp*tiro whlrh unoi IM Iio could not rnch^ 

(if) PoBiTiTC Ajrn > coatitc Tcsmo — ^Tbo mort common 
mcflrt of denial ia hr a nogatlro proponlllon Rut for ci 
amlnalioo t f aomo of llio formal rchf bna of proposition* it 
i* aometime* conrenient to IranafcT tbo not from tiro 
eopnla to tho pro-licalo aoil thus obtain a propofitlon 


' pp, 31 33. 
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\ tifTn matn 0 in form, tliougli icfRiuing i(s ncgaino meaning 
Thus, 5 I vot I P ma\ bci\riUcn 5 | is | nof-P, 
this new symbolic £oi m may ho snhslitutod for tlio oi igiiial 
ono whcno\cr it. 13 moro cou\cn!Gufc ‘ It has no 8iguific<anco 
beyond facilitating the manipulation o£ s^mbols^ Tho rc- 
ti-anslation of tho symbols into leal terms nill not be 
affected 

Tho importance of coituin qualities, and then frequent 
absence, hai e togethei led to tho uso of pan s of terms, ono 
of which is foimed from tho othci b} tho addition of a 
negatno prefix oi sufliv , as, equal, unequal, happy, un- 
happy , honest, dishonest , joyful, jobless 

A little examination shows that there is not a uniform 
relation between these ‘ Equal ’ and ‘ unequal ’ leai c no 
place foi an inteimediary they exactly fulfil tho conditions 
of the Principle of Excluded Middle Put between the 
membeis of many such pairs there are intermediate possi- 
bilities We cannot conclude that because a man is not 
happ) he IS unhappy , foi between those tei ms are states of 
mind which we should not call bj either name ' 

Most negative teinis in common use have gradually ac- 
qmied a greatei or less amount of positive meaning , e g 
‘ unhappy ’ implies not meiely absence of happiness but 
piesence of some actual misery Wo often have senes of 
teims which more or less inadequately express tho continu- 
ous way in which one experience shades off into its opposite 
i^As between black and white there are innumerable shades of 
giey, so between ecstatic happiness and the most abject 
miseiy theie are innumerable gradationsi Each of us deter- 
inmes for himself where the positive ‘ happy ’ and the 
positive ‘ unhappy ' begin, and we do not always decide it m 
the same way Noi can we always be sure on which side the 
dividmg hne we should place our actual state 

We must, then, be careful to guaid agamst the assump- 
tion that the ‘ negative ’ tei ms of evei’y-day use have only a 
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tKyAtitf* m^*wilp[r \\ 1*^ i»<» Irani loapj 1r lb I nnHj 1 " i f 
1 xflu JM iJj I lb» HP •bnal I mat*' • f rmal nr^^^lirr 1 t | m 
fivjRp n^nj or nut ( » Iba |^«ili»r tmn rr l«-ltor fIiU 
|»Tfonn all *oob ofprralwna wilfi •tml'ol* 

\rrr«*<*T *?tj CAxrtrr*: Satire -TIf* lr:M!iU nil 
^MlinrlliTn l<<-*wr»’n t-vmmlo % tm// i r wbi li »1 nolo 

l!unir».»ol ^tftrart or tbo^o wlib li frfrr I jitalilto^ 

c.in I It'rr'l iiarl form Ibini:* !• of 1 urrlr imj*jrt 

A aiKb a« rtroop tii*o afo namm of all tbm(?< 

wb> b i-rM* M iIh-w* (|uatil»r« I dt Ibo fiNtraoi nature 
itrrofrlb WMlom rrfrrlo bloat tn our mini iibb*b wo 
liaro formr«l from fi»nipanDi; itrunj an! w»*o art* in coa 
tnrt witb «oa\ an 1 ft vh«b onot 

<^Tho Jutlaction no* 00 !/ La* nolo^ral raluo Iml i* ml t -a 1 
Inf* for it olMotirrt tl>o Imporlant fart tbat at all ttiouubt 
nnalrtot otjwWTior alljh lugbt it alotnot; Tiro ilMtlnrli m 
wlial U coQiTrto onJ wbat It alulrafl It Ihit {tbff* 
foncrofo it ibo ftoi in all It# nmiploiltT tlw alrttreot )• any 
fltporl < f iliat fi-O For ibo far| at n whole wo haru trtitllc^ 
or moral apfroriaiion Iml tromoilutolr wo tot ounrlrot to 
try to imtlmtaa 1 It wo barn to fli oiir atlontlon finl on 000 ^ 
elotnont or a pM Ibm on onolbcr Tliut rrrrr act of 
Ihoupbl— Hal It v^rry ju^gotnont — it obilmH In a lowor or 
blplwr «lrpw Aixtrartion It not a tl ncl ** «l«^l>ng wl lbfact. 

<^10 dorjuT wo |»roN into {(■ natnro tbo more al>ftmct our 
tlioa^bl t>ocoart ; that It tbo furtbor it it from i(t ilartlnp 
jMjInt lu tins eoniTcto fart^ 

For IntUnco turb a julpotnonlot Uio C*»nquoror 

wut tiro Ont l\orman king of }- oglanil ii but n tomlJ itcp 
from thoconerTto lint in tbal It ttatw onljr one atpoct of 
^VilLam a Ilfo it tbowa tim bopnnlng of a1)«t faction 
Slmilarir Tbo fun It Tory warns etprcoo* tomothlng 
which wo directly exponon<^ Ilul It I* only a part of tlm 
txjionrTico Tbo »un it alto aeon to Its bnglit to bo id a 
dcfinllo part of tbo tky ote. ^ All t bet" 
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conciete fact, but every judgement about it is an abstract 
ste-tement of one of its aspects The process of abstraction 
advances till we foim judgements about sucb univeisal 
aspects of all matter as attraction'' 

The consideration of aU this is of value foi the theory of 
knowledge, but it has no bearmg on the piocesses of infer- 
ence, and so, even this true and impoitant distinction does 
not properly belong to logic 

(vi) Aesolutb and Eblattvb Names — ^An Absohite 
Name IS one which does not imply any specific i elation, as 
‘ man ’ a Relative Name is one which does unply such a 
relation, as ‘ f athei ’ implies ‘ child ’ , ‘ fnend ’ imphes 
‘ friend ’ , ‘ foe ’ imphes ‘ foe ’ 

Tlus traditional distinction also is one of little logical 
significance -We will only note that, as the same i elation 
can be stated from both _ends, the passage from the one 
statement to the othei is not an mfeience of a new fact, but 
merely a change in f oi m of statement^) The fact that ‘ The 
Prince of Wales is the son of the king of England ’ is not 
inferred from ‘ The kmg of England is the father of the 
Prince of Wales ’ , it is the same fact expressed in an alter- 
native form The difieience is rhetoiical ' In one context 
one foim is pieferable , m another context the othei bettei 
biings out the pomt of new we wish to emphasise' 

3 Rednction to Normal Form 

(i) VAnuB — In actual speech judgements aie expressed 
in all kinds of ways, and with vanous degrees of exactness 
The i eduction of the sentences of common hfe to the foi'm 
subject + copula + predicate often demands much care and 
^ acuteness to avoid changmg the asseition when we change 
the form Tit cannot be done coirectly unless we make quite 
clear to ourselves exactly what judgement the statement 
before us conveys 

We must regal d every sentence as a system of woidsjiJ!' 
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jTr^tloc * «T»trtn of iKnupljl unil mr fa L i* (lifytJcb 
«3minnlipn < { t! *• r^-UiKm* rf Or* f'^rni r f i rt-r 
of fir* hltrr*^ Tbf*frvuon| iho n trrt j roGti! ^ ojv id 
tUal ll infcfQijI !f ImlM* oj» a rrrti *t at HivJo trtw»r0« i]*^ b 
»rtil a d mao \ tlut it* c*j'rt'*»i'n of fbno^ht *^01 W clrif 
not irTTCiii^ nj” f>iiwoT lo ►«« rurlJr «bat • *ljfrtit nt 
rrflll/ a wTi ■l'<n itrii|tlif lit# a'^ mtn«’rH* «iih ttIikIi 
rlirtofic mat liAtr drtrlrj tl {« Oia f r«t qoih};n(i n fur cl^^r 
«D 1 0 o (ii>l * 1 # 7 » in Ib^ * 1101 / 

of I'V»^ •ff' oclr urv*** tin* mil f f jn'** tin^'’ *ri I 
lo ivlonn;. jlat^mrol patbm I (ri»m I '■ k* an 1 m'**fnf*^r* 
lo On* loro form oLk'Ji iTinp^ ml 0»^ rl'-af of far 
narilr %Ual ai^rrll m i« toa li* 

(II) Urtt oil *nalT*i« ilial of timloofr* Khould 

l>o conJodp-1 iBrthf licallr aol »| nold I** oiliau*tiT<* TLo 
followjajj rul'** < f pTTO^lurn mat | rofiulilr Im folium rd>- 

(1) } lod lb’9»ahj<vtj lie nurlrtj^of iho tbotjpbu 
(•) rMrfTBia<' lijo jnfpmi'Til I* UDirmiaJ or for 

lleoUr 

(0) copula fmra fmOirato ir if iho j rr'lufalioa 

if raido b/ anr yctI olhrr Oian U or an* cbatij^ U iiiti 
an cqolTaVnt | Ira n liriHoolnj; with ow* or olbrr of lho*o 
word* Tl»o real of llial j lira o I* lli** juTvlirato 

(4) DeterraiM wbrlhcr Iho i* offirmallTO or 

V'(5) DcIcnnlM Iho unlirrao of diicouTto ao a< lo fix lh« 
limit* of Ibe aiwrtlon, { 

( III ) ExABrtrr — ^\ e wfll now analrvo a frw Irpcal ox 
ampb*t ai lo a thing dono u moru profital le Id auggos- 
lion than roorelj (o l^o told how it ihould Ikj doao 

(a) Happy ll (he bad Ibat ha* do hlitorr 
Tbc aontemeo U rhptorfcallj Inxcrtod Bail (1) Ibo labjcct 
t» Tbo land hlitory * Tlio rcbtlon U antnned to bo 
generml lo (2) Iho jnlgwnent b unlTcrcal: wo wnto Erery 
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laud ’ (4) The ]udgemeHt is affiimative, and (6) tl y um - 

, A^eise 18 ‘ land ’ The formal statement is 

‘ Eveiy land that has no history | is | a happy [land] ’ 

(h) ‘ All IS not gold that glitteis ’ 

(1) The natural oider is the Shakespeaiean ‘All that 
glitters is not gold ’ (2) The apparently uniTeisal character 

of the pioposition is rhetoiical, the leal leference is to 
‘ some ghtteimg things,’ which aie (4) denied to be gold 
(5) The universe is ‘ things ’ Result — 

‘ Some ghtteimg thmgs [ are not | golden [thmga] ’ 

(c) ‘ None of the audience failed to see the pomt ’ 

At first Bight the judgement looks negative, but theie are 
two negations in the meaning which really J9nutralise-eac|i 
other The negative form is, then, only ihetoncal, and the 
plam ]udg6ment is ' Every member of the audience saw the 
pomt ’ 

(1) and (2) aie obvious, (3) ‘saw the pomt’ becomes ‘is 
a person who saw the pomt,’ and (6) this gives the universe 
Result — 

‘Eveiy audience | is | [a person who] saw the pomt ’ 

(d) ‘ QuiU pens aie the only ones I care to use ’ 
Consideration of the foice of the statement shows that it 
IS not made about ‘ pens ’ but about my personal preferences 
So, (1) the sub]ect is ‘ pens I care to use ’ (2) ‘ Only ’ shows 
that the ]udgement is universal , (5) the universe is ‘pens ’ 
Result — 

‘ The only pens I care to use | are | quill [pens] ’ 

(e) ‘ Both theory and experience prove that un 3 ust laws 
provoke discontent ’ 

Two judgements are heie united, as the assertion coidd be 
made about both theory and pirictice apart fiom each othei 
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Hat tb<' anton B 1 li *irrot:th boH It to*T Jv* (list tin* 
Tcrj" nnlon h the *nl ]«*t wlikb th* Bwrtinn {« mvl<* 
Oair tlwctmlpii will il<‘t/'rtTiln<* thi* Imt talmp 

fhj« an thfl tniuniBs. (2) th" qiohlr imirfrtil f«*r Ih^ 
rrUtmn i< pirra m a p»arnl on*' (1) TIi^ |»m!kAt'' b« 
piTca i< cliaapij-l {nt‘f» i« a pnvtf of «li«\*ot)t4nit (a) TbB 
wnirrrw I* h-^Tiiu, protextira K«u)l — 

Frerr ioeUrwvf of } xth Ihf^vry aait | ndw'*' j n | [an cTT^nlj 
prorlnp 

[/) NdllKT fMTfl nor «n alt<‘r nir ttrdijon 

(&) Tbo ttnitt'i>»* H fE>Mn« of alfrnnx nir ilp-nlon Tha 
ja<lp«mmt h (2) anir^ml anil (4) n'^tiro (■)) Tbr 
prMicatn In chauKr-l lato ta tajn\vV» ef aUf'rlnR drct»u>D 
JWilt— 

No [m<nnt loelihtAl m] forr> boI flallmr j i | [a room* 
of] nUorlnp mr f]i^n»tnn 

(y) Sono Imt llw Inare Jf^rro th^ fair 
(A) Onlr tho traTi* |^'»^prp iImi fur 
Tlx* dlffermco (a wbollr r^lonral-^ Tbo r|nt*stHjo ralawl ttj- 
ax to who am worth/ of tho fairj tho atJ»wrr !• onl/ thn 
hraroj) (I) Tlifl fnhj«*ct tlH*rrforp U jyn*ODt worth/ of tl>fl( 
fair (2) Aa IndIcatM |»t none tlio qaantil/ !■ aoircnal 
(4) In (j) tho ix^lfon Ix Doatrahi4o<I hr bat and m Id 
(A) fbo judpf moot fx BtBnnatire, (3) Tho copula la implIM 
in dcomw and In tlw* forroal •Utoment Ifcoomcfl arc do- 
Berring of which dcaciriog belonga to tho aubjcct j tlw 
prediciito U braxt (5) Tho unirenw it pcraoni or if it 
lio preferrod men TIio fonoal blatomcot ia— • 

AU [poreona] dcaprrfng the fur | are ( bravo [penona] 

(i) Nothing can be moro contcmptlldo than tho man who 
dedicatee all tho energiea of librmmd to the tndalgonceof hie 
oppotitoe (TTm. ffoJwin ) 

Q L. 


6 
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(1) The assertion 3s ahont a tjpo of man , the EOiitencc is 
inveited foi the sake of rhetorical emphasis (2) It is nm- 
veisal, as is shown by the oxchisiie ‘ nothing ’ (3) ' Nothing 

than ’ can bo changed into ‘ is a person worthy of the 
gieatest possible contempt’ (4) The judgement is afTirma- 
tiTC (5) The univeisc is ' poisons ’ Eesnlt — 

'Even man appetites [ is | [a person] noitln 

contempt ’ 

(j) ‘ The man that is not provided for to-morrow cannot 

eujo} to-du} ’ 

, (1) The subjectis ‘ manunpiovidedforto-morrow ’ (2) The 

iudgement states a universal relation, and so the negative in 
‘ cannot ’ becomes ‘ no ’ as the sign of quantity (3) ‘ Can 
enjoy ' becomes ‘ is able to enjoy ' (4) The judgement is 

^negative (5) The universe is 'men ’ Eesult — 

‘ No man unprovided for to-morrow | is | [a man who is] 
able to enjoy to-day ’ 


(A.) ‘I am suie we are not to bo saved by lebgious hatred, 
and by religious tiifling ’ {Sydney Smith ) 


It would bo possible to take this as primarily intended to 
state a pei sonal opinion, when all that follows ‘ am ’ would 
be the predicate But even when the sentence stands alone 
this IS not the most probable interpretation, and reference to 
the context makes it certam that the '* I am sure ’ is only a 
rhetoncal device for making the leal assei tion more emphatic 
The judgement, then, deals with the bearing of ‘ religioiis" 
hatred and tnfling ’ upon the safety of England durmg the 
N*apoleonic wars The passiv^^^H^^^xi&^iBil^iajn inversion of 
the order of subject and prea^V^dM^^^rne out by 
the sense So, (1) the is ‘ rehgi^iirf'i^^ trifling ’ 

^The proposition is (2) unfer^l, fyi^^^i^ta^orjf scope is 
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ImpUrfl inJ (4) m^liTo (u) Tift BmtrrM U nifan* of 
natwnal MfrtT * 1 — 

No rrligiott* trifliBp | arr | fm^ao^ to onr natronnt] 
mMt 

(f) Proniiv^ hto pl«ta*U an* tnatfo to U lirolfo 

(fn) Trr^patMTB trill proM>ctil#Hl 

(■) Atlrolo^ mato* ibo utar* a «iiw* or *tpn of 

jraloatj* {limHon ) 

(o) JIipbt*onf’W tmoplM oro mAcrilaMo in »<*nii 
circlo* 

n>« eliK*f rjurttinn rai*< \ bj racb is wbrlhor tbo jaJgi 
mcnt 11 uolrmal or particular for no sipn of qoanlitr t> 
piTcn Tlio dcciflon must dqwnul upon irhcthcr tho rpUtlon 
Mwrca tho prcdicalo an I (lio aubjoct is nniTaral and 
«cc««arr 

In («) and (o) this it to for 

(n) interpretation of Ibo infloenc« of the fUrt on human 
lifo mu of tbe ntctice of astroIogT’ | and 

(o) the RTometncal relation can bo prored DCccf»at7 

npi«l rcftsoninp j > 

Each of ihe^ judgrraent* it therrforo gcucnc,* and the 
formal ttatcmrol* aro — 


(•) All a»trDlop7 | ia j [a pscudo-edcnco which] maVci 
tho itan jeoJonsT 

(o) Ercry right-aogk?J trmnglo ) la ) inacribablo In a 
oeml*circlo 

j^ot m (1) and (k) Ihcro la no auch Di?cc««iry tcUUoo ^nt 
^T -Occastonal and ood^nlal one* Tho#o judg omonU arc 
th<!refo r p._p articu!^ 

(0 ^0 broaling of promiaca is not implied in tho mating 
of them but eipericnoB teaches that tbo one someUmes 
follows the olliel* '^ITio fopn% statemont is— 

Some iJbmises I arc | fenofllrdlientsl mode to bo bmten. 


1 / 
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(in) The familiar sfatemont ahoiif troRpnsRcrfl is really an 
ahhreMated ivay of fitntiiig (hat trespassers aie liable to 
prosecution The refeionce is lo a 8 >stom of Ian, and, in 
that, it ma> be true that ‘ All trespassers arc liable to prose- 
cution ’ Blit as a statement of the risb incurred b} indi- 
vidual trespassers it can onl) be regarded as particular iT’oi, 
obvioiislj, only those found trespassing can l>c prosecuted, 
and it is ivell Tcnoivn that legal action does not ahva^s follow 
diBCOier} It mas, then, be stated — 

‘ Some trespassers arc [persons who will bo] prosecuted,’ 
wliicb 18 the formal categoncal oxpicssion of the modal 
proposition ‘Any trespasser ina^ be prosecuted ’ 

(p) ‘ Few boj 8 arc fond of studj ’ 

This definitely excludes an ludermitc number of boy s from 
those who like study So the normal form is 

‘ Some boy s arc not fond of study ’ 

(b) ‘A few^ boys aie fond of study ’ 

Here, on tbe other hand, the positive assertion is made of 
an indefinite number of boy s So the normal form is 

‘ Some boy s are fond of study ’ 
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i-ouM\i. ni r*.\TioN8 m ikoiositions 

1 lUlAtloni b«tv*fD C«t«goricA) rr«po«itiont, 

Sapjv**-' rou AIM »»ii« <m I( ^h* •m JdlL Ifow 

cmiU I wmtitirr you that Tt*« urm wrong Y To codtnuUrt 
Tou in wpnli woul I ftp{mr niJo ad I iit w mhl onir ■how 
thal tuT opiohm wi.t at rjmanoo wiib tour*. Hot if I rould 
proJuno A ninglo trmtiw' on tho fCQ!«*TntKxl kulj^vt winch 
Toa eouU cot call doll I *hou1<l harocoolnuJktf^l yoo Id fnei 
rtltca •upjK*a« I were aWo to khow Mirral m^rr among thf* 
many UK^tao It of I'oolton lope which haro l<o> o wntion to 
which Um epithet cooH not mk-iiuWr toappUriL you aa a 
jett ]>moo wouhl lid lc«l ton Imit llal Some lirvilt on lo^ie 
ana Oot dull^ If bonrrcr in inr eolho^taJm I were hold 
enough to nir<l T»nJr finl wholciial i conJrmnaHon It the 
e ptally cuinprrlienuTc a»*ortloo I>oofck on lope am dull 
TOUT latl of conrlcllnp nw of error woul I I fear not bo a 
diCicullorH? 8 ooq tho inct ntroTertible ertOnnee yon would 
0 Iranco would eompH me to aeknowledgu that Somo Inxaka 
on logic are dull 

(i) CoJTTiUPiCTioiT — h lamination of tbit etaruplo tliowt 
that all four of tlio fortnt In which ealipincaJ jadj^nentH 
can be eipretioJ hare been uted/and that they dirjdo into 
two *e(*, eoch coniitHoj, of two propoutbni which oioctly 
oieioplify tlio Principlei of Contradiction and Excluded MW 
dl^ m that if either lie truo the other mutt bo falao, and if 
either 1 k» falto tho otlwr mutt bo true Such a relation it 
called Crtt/fodif/ioa It will bo noted that m each pair of 
09 
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contiadictories the two piopositions differ both in quality 
and in quantity , so that they have the greatest possible 
amount of formal unlikeness f Contradiction, then, holds 
between a universal proposition of one quabty and the par- 
ticular proposition of the opposite quality 

Of course, the leference of both the terms must be identical 
in the two propositions theie is no contradiction between ‘ All 
books on logic are dull ’ and ‘ Some novels are not duU The 
contmdiction exists when the ‘some ’of the particular pio- 
position is identically the same as an indefimte part of the 
‘ all ’ in the universal proposition, feo that of the scmne objects 
the jvssertion and the denial of dullness are simultaimously 
made Then, of necessity, one must be false, the othei true 
^Nor would there be any contradiction weie ‘ dull ’ in the 
one proposition to refer to an intellectual quality, and in the 
othei to the colour of the binding The dullest book in either 
sense may be far removed fiom dullness in the other } 

(ii) CoNTRABiETT — ^n the next place, we see fioin the 
example that, though it was likely to be comparatively easy 
to contradict — or disprove the tiuth of — either of the uni- 
xersal propositions, it vould be a veiy different thing to 
establish the truth of the other uuiveraal Any universal i 6 
oiertluown by a single contradictoiy instance So it holds 
its place by a vcr> precaiious tenure, unless no such instances 
can possibly exist, and that is onlj whcntheunivcrsalpio- 
positioii expresses a goneiic judgement ' '' 

111 all other cases, where the ‘ every ’ is leally limited to the 
range of one’s own experience and the testimony of trust- 
wortln vntnesses, the hndmg of an adverse instance is not 
unllimkable That ' all swans arc white’ long stated an un- 
contradicted exiicnciice When Australia was discovered 
there were found birds of the same species, but of a black 
eolonr Had thov been given a different name, the old urn- 
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rertal jiKlRement of oxpcmnco vouU ttill hare Xvrn trrt»j 
Bat as tboj were as ifrant that jtilfforamt In ita 

imlimltod form wtis orcrthrown though AU awans of 
European and Anatlc oripa aro whito miBbtttjlll* mam 
talne^L 

VTwo nnlTtrtal judgcmont* th«'n ot>o afSrmallTv Iho olbrr 
negatire pofemng to id^otlcallr tli« naranmaltor male asvsr 
^lou a » far remorM from racli ollirr In fad ns la possible 
ThM arc tberdoTO called Coatrarir* ^ 

If either bo tmo tho clbcr muat bo faUo lint to proro 
that one u folso (loot uot at at) Lataldisli tbo truth of the 
other ('Both may bo oquallr fal*o aa i# Indeoil rery often 
the eaao with jptlgi*menti limply lnw<1 on 1 Manr 

people both gcnemliM nulily and lioaglno that the wider 
tho Tango of an aiaertton the greater it ita lUcngth. Con 
•oquently raanj rosulU of esperiooeo that if oiprctwl In 
partienl^ propoaitlooi would be ineonlroTortihly true arc put 
m tho ujilreml form wbfcli oa we hare teoD u much more 
caiily (lifproTod. 

(^Contrary judgoinenU, then, aro not todoiolr rolatwl ns orcl 
contradictonei They differ in the relatwn of quality only I 
not In that of quantity So Uio inference froni tho truth of ' 
one to the falilty of the other cannot bo romraedy The ( 
OPPO^tlonJietweenjtltem u not to oomul ot o ts/orm a ^LWlth ' 
contradictCTlea^thoa gh the T aro fiirtlinr aparLaA-Aid^ Tbo 
Principle of Oontradlctlon it exemplified but not that of i 
Excluded ITiddlo. ^ 

(Ui) SnnjLMrxanatiO’S — 'WomaynowDxaimnotherelalloiu 
between propotitioni diflfering only In quantity that ii, be- 
tween a uniTemal and a partloalar referring to exactly the 
■ame matter when both are affirmotixo qc both wm n.<iga,t!.TO- 
A» the relationi are of qaantity only they will hold equally 
inafarmatiToanainnegaiiTe p£dn It U ohnom that if All 
boofci on loglo are dull be true, the indefinite Some booka 
on logic are doll must bo true alao for tbo tome booki are 
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included in the ‘ all books ’ It is equally clear that if the 
particular pi oposition cannot be truly asserted, stall less can 
the universal be affirmed 

On the other hand, though dullness may be truly asserted 
of ‘ some ’ it cannot be assumed that it ■will hold of all ^ In 
the ‘ all ’ may be mcluded two kinds — those that are, and 
those that are not, dull '' * It follows from this that the 
assurance of the truth of the paiticular proposition gives us 
no ground for asserting the universal The aim of thought 
18 to advance from indefinite particular assertions to definite 
universal judgements, but this often involves limiting the 
range of the subject, as in the case of the judgement about 
the colour of swans 

Gathenng togethei the lesults, we see that (1) the truth 
of the universal mvolves the truth of its subaltern — i c of 
the particular of the same quality , (2) the falsitj of the pai- 
ticular involves the falsity of the univeisal of the same 
quality 

(iv) SuBCONTRARiETT — It oiil} lemains to consider the 
relations between paiticulais of opposite qualities referring 
to identically the same matter '' As each is quite indefinite in 
the range of its application, both raaj bo true together' 
Some books on logic may bo dull, and others not dull 'But 
both propositions c<innot bo false, for then there could be no 
books on logic in existence, and so neithei form of words 
would bo a real proposition, as itivould not express either an 
actual or a possible judgcinent 

(•v) SYMBOLIC Expufshion — It IS a coincnicnt saving of 
time and space to use symbols to lepiosont the Iinds of 
propositions TraditioiuilU , the first tvo ioi\els of the Latin 
ajiinio h.nc long represented the afinmatno, and the two 
\o\v(ls of )ir^o the negative, prupo'-itions So 
For .1// S'f (DC P wo write A For No 5 is F we write E 
For Some S'» arc P we write I For Some S'e arc not P we 

w rite O 
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It II olio truditbnfll to sTmltoIiio their formal relationi b}' 
th« appondod dwffram kuoirn m tho Sjuare 0/ Oppontio* 
AU tbo Ttlatioui ftTT' IccbnvcallT cftUcd ttUiIouk of oppoiiVion 
boeauBO m tho fiptiro tbo trtnbol for each member of orory 
relation standi at tbo opposite and of one of the IIdm to tbo 
other member of that relation i^Oppoiilion, in the non 
_^hnlcal_»cnie of incompatlbllitjr onij oiiitJ l>otwoen con 
tradictone* and cohtran^ 



^The onlTormli are at the top corner*, and tbo affirmatire* 
at thoTO on tbo left bond rido^ 

That contradiction i» the most complete formal opposition 
ia marked by the dUgonaU aa the longeet lines, while the 
•ubaltam particular* receire tbolr name from their poiition 
in tbo diagram beMatb tb© unisorcal* of the tanie quality 
Si milar ly the term inbcontrary opposition mean* simply 
that relation which i* written «iirf«r the contrary relation in 
the square. 
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(vi) Summary — Wo may sum up — 

A and O , E and I pans o£ contradictoiies In eacli pair 
ti util of eitbei meiiibor involves falsity of the other, 
and falsity of either involves truth of the otlioi One 
must he tiue, the othei false 

A and E contiuiies Tinth of either involves falsity of 
the other But both may be false 
A and I, E and O pairs in ■which the paiticiilar is 
subaltern to the universal ^Truth of universal in- 
volves tiuth of particular falsity of particular in- 
volves falsity of univeisal But the converse in- 
ferences do not hold' 

I and O subcoiitiaiy lelation Both may be tiue, both 
cannot be false 

Or, moie genemlly “The affirmation of a universal pro- 
position, and the denial of a particular one, enable us to 
affii m or deny all the other three , but the demnl of a 
univereal proposition, and the affirmation of a particular one, 
leave ns unable to affirm oi deny two of the others ” ’ 

(vu) Opposition of Singular Propositions — ^The le- 
lations we have considered hold between propositions in 
which the subject is a geneml term used distnbutively 
(when the subject is a singulai term, oi, what has the same 
force, a general term used collectively, the distinctions of 
quantity are absent, and there is possible-onl v the a ffirmation 
Wd demal of the same fact") '^ffie con^ ry-is, as^trweie, 
absorbed into the contradictory Hence the impoi tance of 
distmguishing carefully between these two possible uses of 
. the same term 


Li-^All the present taxes (together) are impossible as per- 
manent means of raising revenue’ does not mean that not 
one of them can be retained, but that they cannot be retained 
in the whole mass It is, therefore, not contradicted by 


' De Morgan Fust Nohons of Logtc, p 8 
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Some of the prcMOt taxc# aro not irapoa«iblo a* permnijont 
meant of rerrnae for it it in no war incompntlbk} with it 
frho AU tb o pnrtoDt taxet it coniiJorod at ono bimicn on 
U>^ tax parert and bat tiioroforc tho force of a impnlar 
term It it contmilidcd bj dcnjnng that thii whole nmti of 
taxation ii intnpportablo that hi, bjr otAerting that All tho 
pre^nt taict (together) aro not irapotsiblo ns permanent 
in«nt of reTcnue.Jj 

2 ^lationi botween SjrpothetleBl FropotltionB 

At tbero can bo hrpothctical propoeitioni corrctpondlng to 
all the four fortni of cntcgoncal prcpotition tho rolationi of 
opposition can bo applied to them Ilero too contradiction 
and contmnctjr are tho mott hnportant rolatlont, and 
■nhaltomatioD U of raltte onl/ so far at tbo particular 
suggett* Iho searoli for the tmirersoL 

Tiling X and T to reproaont tho cntegoncal propotitioni 
of which botli antoeodont and contoqaent coniiit, at If 
experionce hat taught us an/thiDg(2C) | itisthoimpoatibllitj 
of perpetual hlockadct ' (T) we may writo the four formt 
fTmboIieallj ntlng S to rocon it oqulralent to — 

Unir Aff (= A) i If X.%$ trae, tken T t» afirajrt trne 
Part Aff (~I) If H Iruf then T ii trut 

Unir Neg (=B) If lHu true tkeu T i# nipcr true 
Part Neg ^0) If "X. x$ true tken "T ^ tomelmet not true 

3 Helationa between DUJunotlre Fropoaltiona 

AU ditjonctiro propoiitiont aro affirmative for tlioj aaiert 
that a choice of predications eiistt But they may dMor m 
quantity and may that corretpond to tbo catogoncal A and 
I formt The square of oppotitkm may then be completed 
by propositiont contradictorr and contrary to A. 


0jdn»y Smltli Pri*r Plfwxltife Leiltr*, Lot 7 
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Foi example, x\e nm^ liaxe ns the original propositions 
(A) ‘E%erj lultl man either v carh a xMg or easily 
catelies cold ’ 

(I) ‘ Some bald men either wear \\ igh or oasih catch cold ’ 

'J'lie conlmdicton of the former is ‘ Some bald men noithci 
x\oai xMgs nor catch cold easily ’ (O), and its contrary ‘No 
bald men cither A\oir xMgH oi catch cold easily’ (E) 

But neither of these propositions is disjunctuc, for to 
den> an allenmtnc is not to offer auollior one 

1 Distribution of Terms. 

Each of the four normal t^pes of categorical proposition 
mahes it clear whether the subject refers otplititl\ to eierj'- 
thing that licars the name, or whether the extent of -the 
lofereuco is ludoterimnatc , No corresponding sign of quan- 
tit} IS affixed to the piedicato, because it directh names 
qualities, and oul> mdircctlj the things which possess them 
Nevertheless, the predicate, ns well as the subject, has 
denotation Indeed, wo have scon that determination of the 
unnerso of discourse involves rcfeienco to the denotation of 
both teims'' 

Let ns, then, consider what the normal tv pes of proposition 
imply, hy ihcir mere form, as to the scope of the application 
of their predicates 

No mfeience from outside Iniowledge of the actual appli- 
cation of the terms of am special proposition taken as an 
example is here to the point t Tho question is not to what 
any one judgement may, in point of fact, refer, but to what 
j every pioposition of that form must rcfei^' Only on this 
basis can we legitimately substitute one foi m of proposition 
for anotboi , as being formally implied by it , and to do tins 
18 often convenient 

^ As the terms ‘ univer&al ’ and ‘ particular ’ are apphed to 
propositions, it would be confusmg to speak of universal and 
particulai teims So, dzstrihutecl and undieh ihuted are 
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tndltioiiallr n^d iDtf<>ad Tho clioico is not a bappj ono 
for copfniion maj anso bftwowi a distribatod term — one 

ufod m tbo whole rBTip5 of Ita application and a t<»nn ueod 
dudnbnltrol/— I c a* opposed to collcctlrelj * Care must 
be taken to keep theso olearlj ditlmf^iihed 
As the diatnbution of Uie aubjoct cannot affect that of the 
predicate tberc are onlr two entes to coniider — tho affirm 
abro and no^i^tiTO forms of proposition 
In the affirmatiro to aawrt tliat A//— or Soate — S'tarf P 
m«ni that P can bo aswrlod of them^ bnt Icaro* it qnito 
open whotber P can aUo bo affirmed of other things In 
olber wordi, tho AU— or of tbo things known bj tho 

name S are to be fotad among tbo things known as P 
That U to sar the whole, or part of tho class S is inelnded 
in the olass P but whether it whollr fills that class or loarcf 
a notS mrplai it left an open question*) 

In AU thinking ls hanl work tbo forms of hard work are 
not confined to thlnkiag In AU triangles are thrco-iided 
figures the two ekaset are identical m fad In Somo 
persons are logicians our knowledge of the matter maj 
suggest that all logicians may m fact be inolodcd among the 
tomo persons But for porsona subsbtnte hTembers of 
Farltament, and the suggestion is quite otherwise. 

"We hare giren these examples therefore, not to Ulustmte 
the mlo of distribution (but os indications of the facility 
with which matenal examples maj put us off tbo scent when 
WB are hunting for a formal lai^ that is a law which holds 
in erer^ case of that form, bocauso it results from the form 
alone. 

FormaUj then, t» awry a^mutioe propositioa tie predi 
cote it undittribnted the implicit sign of qua nti ty m snm ft- 
TOn the other band m a negatire proposition the exclusion 
asserted must be total, or it is not excluiion at sHl Jones is 


' See pp. S3, to. 
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not precluded from playmg football by being excluded fiom 
tbe fiist team, but only ivhen be is excluded from all tbe 
teams ‘ No pigs fly ’ denies to pigs membersbip of all tbe 
classes of things that bave tbe power of flight, not meiely of 
some of them 

Thus, in a negative proposition tbe things refeired to by 
tbe subject tenn — however many they may be — are shut out 
from tbe whole denotation of tbe predicate term Tliat is to 
say, m every negative pi oposit'io 7 i the jyi edi cate is distrihvted 
tbe unplicit sign of quantity is ‘ All ’ 

To sum up tbe whole mattei of distribution — 

Universal progiositions have distiibuted subjects 
Negative propositions have distributed jncdicatcs 

Combining these — 

E propositions distribute both subject and predicate 
I „ „ neither subject nor predicate 

O „ „ the predicate 

A „ „ the subject 

5 Formal Eductions of Implication. 

(i) Principle — aic now in a position to consider 
uliat other propositions o£ tbe four tjpical forms aie formally 
implied by each of them' The diavmg out of those implica- 
tions 18 called Eduction 

Tt IS valuable for two purposes it makes the full force of 
each fonn of assertion moie apparent , and it allovs of the 
hiibstitulion of one fonn foi nnothci, ■which is as convenient 
m logical as ni algebniic leasoning 

' The general principle is selC-e\idcnt "If a proposition 
absnrl agiocmont or dis igrconieut, am otlioi proposition 
which asserts the same, to the same extent and no further, 
must 1)0 a legitimate consequence ’’ * 


' Do Mor(,an Nohous oj p 0 
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Tho fallacT lo aroM U that of cxtrodinp tbo nuipo of 
ipplcratwn of tbo onpiaal propo*UKm 

(D) OBTEanio:* — U t changing tbo quolitj of l^lk copula 
Md prodwate of anr pTcn propwiHon ire ohlam an oxadlr 
cqairalent proposition of fonnallt different qualilj Thu ib 
known »i Oirrmioa 

^_^ThoTO 11 no interchange of terms and tbo quantifr of tbo 
proposition li unaffected) Thui each ofthnuniTorial propo- 
fitioni A and £ can Iw olirertM into tlw other and tbo 
tamo Is tmo of tho particular propositionB I ond O 0l>- 
TCTtio a U g matoaLproccas txnJ in no caso u (Iiero any loot 
in the mngo of appbcation In tbo oliTorso projiotition 
At otample* wo mar take — 


Obvmc* of each oUicr | ^ 
Obrertet of each other | ^ 


Ml unjnit lawB aro opposed 
Ko unjnst laws aro unopposed. 
8omo tnrgcona aro woU paid 
Some tarpeoDB aro not ill paid 


(III) OoKTXMiOK — Tlie qoetUonnalnndWtupgtttB itself 
Can the tormi of a propotition lie intcrdiangcd to that 
iKTomot tho Bobject end S tbo prodkaio? Such a process it 
called Contortion 

[£ndanllj- tbo dUlnhution of tbo predicate eomoi into tbo 
question at in tlio conrono propotition that term mutt bo 
giren a definite sign of quontltj when it it mode the lubject) 
(a) £ and I rrojt^Ooitt — ^ConTcrsion cannot affect 
qualitj BO we liaro onlj to romombor that in £ propositjcnu 
both terms aro dlftributed and m I propositiont both an 
undistributed to aoo that intcroliange of terinfl in tbo« 
types of proposition will not tonch tlui rongo of the osaer 
tiona they maVo.*) 

;^To any that 5 u Bet apart from eroty P It exactly the tame 
at to say that is aet opart from ovory 5 If No pigs fly 
then, Nothing with power of flight tt a pig 

TVith I it it obnous tbat S and P uo but difleront name 
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of the same ob-jects Ho-wever few oi many the ‘ Some S’s ’ 
may be, they aie the same individuals as the P's to which 
they are equated If some boys are idle evidently there are 
some idle people who aie those veiy same boys f There is 
only a change of name, so that no fieshhghtis thrown on-the 
matter of the ]udgement ' 

I! and I propositions, then, can befoi molly convei ted simply 

(b) O Propositions — The sub3ect is undistiibuted, and, 
therefore, cannot be made the piedicate of a negative propo- 
sition All the four foims of proposition with P as subject 
and S as predicate aie compatible with ‘ Some S's are not Z’ ’ , 
the terms symbohsed by S and P -bemg, of course, kept 
identical For example, each of the following hues contains 
two quite compatible piopositions — 

Some boys aie not idle and All idlers are boys 

Some boys aie not idle and No idlers are boys 

Some boys aie not idle and Some idlers are boys 

Some boys aie not idle and Some idlers are not boys 

O propositions, then, are foi malty inconveiiible 

(c) A Propositions — In an A proposition the predicate is 
undistributed Hence, when it is made the subject of the 
converse proposition that proposition can only be particulai 
So A converts to I 

The ongmal proposition — or convertend — and its converse 
are not, as they are m the case of E and I propositions, 
ieciprQ.cals,-or exact-equivalents The converse is particular, 
and, therefore, affirms less than the universal fiom which it 
^ IS derived -'*^-’'”’^®’^®-''W^®-started from 

' ' ' by agam cpnvei'tingjthe conyers^ 

This conversion is techmcaUy said to be by limitation, or 
pel accxdens Obviously, it cannot bnng out a new aspect of 
the ongmal judgement Its sole use is as a permissible step 
in certain formal processes 

A propositions, then, are formally converted by limitation 
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{d) SntftBUtry 

E and I propoittiOH* ma be formally convrried $\mpl^ 
Jl ftroponiiom can he /onMUy eoitrerled by limilatton 
O propeetliottt cnnnet be /ormally cenrtHed 


(e) Falhcy of tke Oon»fquen( — Tbo fact tint A propo- 
litioni cannot bo conxcrtcd tunpl^ gixci opportunllj for 
fallaoj of M'bicli not a fow folk arul tlunuMlrca. 

Snppoao Ck roDOxrer wrofoi Tbo writer claim* that tbe 
itn8j of logic bolp* people to ac<]uirQ ikill in thinking 
Doc* ho not Me that th(* i* conlrodicteJ bjdail/eipcnoncoP 
Do wo not all know men — manr men perhop* — who oro 
dutlngmihod bj thoir power of tboughU though they hare 
nerer *tudio«l logio P 

“ Tme, mj fnond, tho coDlcmnerl logician would reply 
we do know roch men bat— dare I oren hint it P— you 
hero giro no proof that yoa aro one of them. kFor to my 
that the itadr of logic it a road to ekar thinking i* by no 
mean* to deny the posxihUity of other roada Ono may 
grunt that all logician* aro critical witboal committing one* 
•olf to tho anertion that all cntle* aro logical 
Itbotoncal language hide* tbe fallacy and it u often 
eommlltod unintontionaliy People reawn hadly witli tho 
bett intention*. Bat go<^ IntonUon* arnil nothing at tho 
bar of logic, howeror pertinent they may be at that of othic* 
Tbe formal falla^ consi*ti in thi* In the A propoiition 
the predkole i* uudiitnlmted if wo limply intercluuige the 
term* wo make it diitnbuted; ^lenJJie no7Lai«QCtion-pa**e*| 
_^yQ Ild4bo iitniUlf-tllflL-ffpro which yg nlnJm tn JanrA it.) 
Thing weTreak the rule of edaction 


J 


We hare no right to Infer from All itateimcu ore poh 
tidan* that All pohtKuan* aro atatefnien A* well edoce \ 
from All Jlember* of Parliament aro paid ^8400 a year \ 
that All who are paid iJiOO a year oro Member* of Parha J 
ment ’ 


o L. 


(3 
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j This mode of falling into oiror Aiiatotlo named tlio 
Fallacy of ihc Consequent Ho n rote " If B follows from A 
•wo imagine iliat A must follow from B, because rain 
wets the ground, wetness of the ground is supposed-,a proof— 
of ram This does not follow Because overj man 

in a fever is hot it does not follow that eier^ man who is hot 
IS in a fever ” ^ 

These examples would bo more appropriately expressed lu 
hypothetical propositions^ ‘ If it rams the ground is w ct ’ , 

' If a man has a fever he is hot ’ But ram is not the onl} 
possible origin of wetness of ground, nor is fever the only 
cause of o\ er-heated blood 

So that to regard a h3pothotical proposition as implying a 
reciprocal hjpothctical pioposition, and au A proposition as 
justifjiug its leciprocal, or simple converse, are errors of the 
same hind Both aio fallacies of the Consequent 

(n) Contra vosiTiON — ^We may perform both obversion 
and comersiou in the order m which wo have considercd them, 
that is, first obvort the original proposition, and then comert 
the obverse thus obtained This double process is called 
Contraposition, ov Conversion hy Contraposition, oi, less ap- 
propriately, Conversion hy Negation 

We may then take a further step and obiert the contra- 
poBitive ,We thus reach a proposition of the same quality 
as that from which we set out, but with the negative of the 
origmal predicate as subject, and the negative of the origmal 
subject as predicate"^ 

Startmg with 

J A the obi erso is E, w hich converts to E (contrapositive) 

») II A f> ,, I ( ,, ) 

>> II 1^1 II II I ( ,, ) 

Ii II I, O, which cannot be converted (no contraposi 
tive) 

This shows that the piocess yields most satisfactory results 
‘ SojphsUci Elenchi, ch 5 
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wltCD applied (o A propodUoai for tiien (here la no diminu 
tiod In (ho rango of (he rofcrcnco In (ho codlrapoiitlnn of 
E (bo umtoraal chamder of tho jmlBctuent ti lo«t In (bo 
accond alFp and (ho accond a(rp In (be cootrapotKion of O 
la hot an inalgns6cnnt rerlnl changt* 

^Vo will (bon work oat tlio proewa for an A propoal 
(lOO an<l leare (he mder to rtoch (ho contrapoiitirea of £ 
and O propoiKlonf Wo maj (nko at oiamploa All unjuat 
lawa are oppoacd (A) No onjoat lawi aro unopposed (£) 
and Boino surgoona aro not 111 paid (O) 

Oriftrul propcwbkn t A All nnjuat lawa aro opposed 
whkh obrrrta to Et No un]uat lawa aro unoppoaoil 
wbkh coorTTU to E No unopposed laws aro unjoat 

which la (bo cootrapoaltiTO of (bo oripnal pro}>oa!tion 
(From nch an esamplo wo aco (bat contraposition of a 
propoailton bnogi out an hnpUcaUoa which doea not be on 
the turf ace^ Thia often appenra jet more denrlr when we 
examine the cootrepoaftire in its equiralent ohrortod form 
In Uie example before m thu la All nnoppoaed lawa aro 
just. A writer might faQ to too (bat in aisortlng (ho 
original propoalllon ho waa committing hiraaotf to thia 
last, let it ia onlj tbo somo jodgetoont atated in another 
waj 

So we bare found that one rmluo of ohreriKm and conror 
iion ia that tbej aro ateps in tbo more bnportont proeott of 
contraposition 

(t) iMPUOATiojraornTroTHtnoAi. Paoroamowa. — The 
formal rmpllcationa of Iijpotbotkal propositions maj bo 
edneed bi a nmllar waj uamg tbo aamo forms as In Oppo< 
■itiom’ Again tbo eonlrapositionofthouniremlaillinnatiTo 
ia tbo mort Toloablc. We will giro It aa an example and 
learo the reader to work out the otbora for himself 


> Bmp. 70. 
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First, syiabolically- 

Onginal proposition 
which obverts to 
which converts to 
or in obverted form 


If X IS true, then 
If X IS true, then 
If T IS false, then 
If Y IS false, then 


always T is time , 
never T is false , 
never X is true , 
always X is false 


Taking the same steps with a material example — 

If taxation is just, every subject always pays n fan share , 

If taxation is just, a subject never pays an unfair share , 

If any subject ever pays an unfair share, the taxation is not just , 
If any subject ever pays an unfair share, the taxation is unjust. 


6 Eihetoncal Equivalents 

(i) Varieties op Expression — The processes we have 
considered are the formal modes in which we find what othei 
propositions of the foui typical forms can be educed from 
each of them, attention being concenti ated on the denotation 
of their terms It was pointed out at the beginning of the 
last chapter that the reduction of the multitudmous state- 
ments of ordmary speech to these typical forms is a meie 
mattei of convenience foi purposes of formal inference 
Logic makes no such absurd claim as that m accurate thmk- 
ing people should be bmited to such baie fonns of expres- 
sion Nor does it assert that the formal modes of educmg 
impbcations are the only ones we actually and legitimately 
use 

A judgement can always be expressed m a variety of ways 
We can say ‘ The curfew tolls the kueU of pai-tmg day,’ or 
‘ The passmg of the day is maiked by the tolling of the cur- 
few,’ oi ‘ The curfew is heard at the close of day,’ or ‘ The 
day does not pass without the toUmg of the curfew,’ or 
‘Until the curfew is lung the day has not closed’, and, 
doubtless, the readei can find other equivalent forms 

^If we would substitute one such form foi another we must 
make sure that they make exactly the same assertions Their 
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dilToreDcea of form cairr difference* of omphaiM and of 
■tandpoint* »o that one wonld natamllj occur in ouo tram of 
thooght another in another Each wouJd moat appropnatdj 
antwor a different quoation What ii tho meaning of tho 
enrfew P ^\Tiat iliowi when dsT i* ended P etc. Dot 
coch eipTe*»e* tho tame fact — that a boU w rung aa a aign 
that tlio daif has reached sunsot 

When ftatomenta aro equiralent it u legitimate to subfti 
tute ono for tho other danger to he guanled ogainst is 
similar to that of falling into the fallac/ of tho CJonse* 
qaent— tho itnju8tlfle<l extension of tho assertion mado hj 
the onginal propotiUon^ Tho rule of eduction must ho 
obeyed; Trhatever the chango of wording there must he no 
increa*q_oLtbo range of appheation 

^ REoiraooAL Paoeosmons — When iro are limited to 
the normal forms of proposition used in formal inference wo 
bare foond that coarffeion U a process -of. hiPitod-Applka* 
tmn, (}Vo can get no formal conrereo of a partkolar negatire 
'propotiUoQ, and when we conrert a unlrersal affirmatire 
propodtion wo hare to snmflce its unirersal obaraeter^ 
Only m the ease of unirersal negatire and particular aIBnna 
tire propodtions docs formal conrersion yield a true re- 
ciprocal — that is a proposition exactly equiralent to tho 
original one — and then espectalJy with parficnlar affirmatire 
propositions, the process is a tnrial rcr^ change 
But when we free oumlros from the rostnctions of then 
artificial forms we exm End, for all the common statements of 
life, reciprocals which are really different oxpreasions of the 
jadgement Instead of saying AH logicians are cntfcal we 
may say Ontksl power charecterues all Jogwians for 
Some enbes are confused thinters we may snbstittite 
Confused thinldiig marks certam critic* for Some clear 
thinlrers hare not studied logic we may write The study of 
logic is not the only way to become a clear thmker | wo 
may replace No clear thinkor could make such an ele- 
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mentary mistake ’ by ‘ Tbe makmg of such an elementary 
mistake is inconsistent with clear thmkmg ’ 

Such variations show differences in line of approach in 
the first of each pair of examples the person, and in the 
second the attribute, is emphasised But m each pan the 
same 3 udgement is expiessed m two equivalent forms 

Similarly, in assei'tmg an action we may bnng mto 
prominence eithei the agent or the object ‘ Johnny threw a 
stone and broke the window ’ and ‘ The window was bioken 
by a stone thrown by Johnny’ state the same fact from 
different standpomts To say that in changing people’s 
opinions the pen is mightier than the sword is to affirm that 
for that purpose the sword avails less than the pen ‘ The 
Chantry Acts led to the closmg of a great many schools ’ and 
‘ The closing of many schools was due to the Chantry Acts ’ 
are alternative forms of one assertion about thd Acts of 1545 
and 1548 

Even predications made with intransitive verbs may be 
made in reciprocal forms ‘Queen Anne died m 1714,’ 
‘Death overtook Queen Anne m 1714,’ ‘In 1714 occurred 
the death of Queen Anne,’ are alternative ways of statmg 
the same fact 

(ni) Comparison with Formal Edtiotions — Such dif- 
ferences give richness to language Which form of state- 
ment we use IS determined by the stream of thought m 
which it occurs All that has gone before leads up to it, 
and all that follows springs from it The whole is directed 
towards a defimte purpose, and has set out from a specific 
stai-tmg-pomt All this determmes the words in which each 
successive phase of the thought clothes itself 

V Clear apprehension of meamng, powei of precise and 
varied speech, and a critical attitude towards verbal expies- 
sion, are at once the determinants of such changes, and the 
safeguards agamst fallacy m evolving one form fiom another! 
These are matters of personal capacity, not of a general 
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method of procednro They bolonfe to tbo iphore of 
prammar and rhetoric for they aro qucftloni of tho correct 
and offcctiTo tuo of longaage 

^ Logtc accepts as ralid all orolations of implication in 
which tho rule of ednetion is not riolatod. Before any of 
them can bo tised m formal processes they hare to bo 
reduced to one of tho normal forma But it is only for uso 
in snch procet sc a that such reduction is needed. Informal 
cdocUons are aimply tho dotonninntion of which of thoto 
forms can be legitimatoty snbatitntod for another in formal 
reasoning They most not bo regarded os artificial Umlta 
tions placed by logic either on thought or on oxpresston. 



CHAPTER VI 


METHODICAL THINKING 

1 Cliaracteristics of Methodical Thinhxng 

(i) Examples — ^Let iis consider the following passages — 
(a.) “ ‘ She always was clever,’ said poor Mrs Nicklehj, 
brightening up, ‘ alnays, from a baby I recollect when she 
was only two years and a half old, that a gentleman who 
used to visit lery much at our house — Mr Watkins, you 
know, Kate, my dear, that your poor papa wont bail for, who 
afterwards lan away to the United States, and seutusapau 
of snow shoes, with such an affectionate letter that it made 
your poor dear fathei ciy for a week Tou remember the 
letter ? In which he said that he was very soi ry he couldn’t 
repay the fifty pounds ]ust then, because his capital was all 
out at interest, and he was very busy making his fortune, but 
that he didn’t forget you were his god-daughter, and he 
should take it veiy unkmd if we didn’t buy you a silver coral 
and put it down to his old account ? Dear me, yes, my dear, 
how stupid you are ’ and spoke so affectionately of the old 
poi t wine that he used to drmk a bottle and a half of every 
time he came Tou must remember, Kate ? ’ ” i 

(6) " I left my profession not because I had any fault to 
find with it, but because I would not be a scandal to the 
order Tou know yourself that I was forced mto it by 
mterested guardians My constitution was too weak to beai 
your rule I had a passion for hterature I knew that I 

* Diokens Nicholas NtcUthy, oli IS 
SS 
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could 1x5 liappT tTnl Uffnl m a mao nf Irlfrr* lJut lo l»n?al. 
the TOW wtwbcMftenTW* on 1 1 fo It^tourv^l lo tny wt*^rt 

My profewlon wi« a ml<Uk^ ^oo will mt tliat IIhtt wot 
I bo ycor of probation and that I might haTc known my own 
mind AVhat can a Imt of »nTonl*^ linnight up on IkjoV* 
know of 111* mini? I waT rclcaxM, I wat left to my own 
will to ehoo*« Tuch form of Ufo a^ wotil 1 #uit mo an I f waT 
lacky ononjA to God fcmnl* who Tare! roc from falling into 
inUcliwf ” ^ 

(tf) In tlio fiftornlh cmtnnr It prolable that 

lAUn iittrli M It wax wiM not nnfamilur toall TholuillfTa 

accoimti arc InrariablT written m It Tliat the mnnli an I 
academic* abould unlrcraally employ l/\lin wa< intrlligiblo 
enough hat it i< mrelr uorratonablo to conrlieJo that Itatliff 
and lord maitrr and »cnrant thoun liare agrre*! to record 
Itantaciron* of Tital Importanco and nilnnto drtall in n 
tODjfiw which neltlier of theio noJcrrtooJ or either wax 
ignorant of The LTcehhood that T^atio was gctHaallr under 
ftood u further enforccl by the frequeru*r of political aonp* 
m Latin or in a maccaroni of fAtm and h ngUiih Kor wero 
these bafUlT* men in any inpcrior poxiUon Tbo lalhffx of 
Ombam, father and eon, from the day* when ifrrton College 
became po*ios»«d of tUo twlAlc to tbo timo wlwn tbo whole 
family penshed in tbo plague and thoir chattel* became tbo 
property of the lord* of Iho manor were iorf* and »o do 
•enbed * 

(d) If It proper to man to net for an end P 

(J2) Of the aiiioni done br man thow alone aro properly 
called itimaa which are proper to man n* man- Now man 
differs from irrational crcatarca m tUl* tliat bo U marter of 
hi* own acts Wherefore tboto nett alone aro properly colled 
kunan whetnof mxn h matter But roan ui maxtor of lii* 

» EraTOM: Luttr to F FtrxrUtua (tran*- ^ Fronde UroMM*^ 
J-mU 6), 

* TbocoW IlOB«r» I 8iS Ckmluriu qf irori a«rf irojw*. ob- O. 
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own acts by leason and will hence free-will is said to be a, 
function of luiU and reason Those actions, therefore, are 
properly called human, which proceed from a dehberate will 
Any other actions attributable to man may indeed be styled 
actions of man, but not properly human actions, since they 
are not of man as he is man Now it is clear that aU the 
actions that proceed from any power am caused by that 
power acting in reference to its object But the object of 
the will IS some end in the shape of good Therefore all 
human actions must be for an end ” ^ 

(u) Purpose and Arbanqeikent —Even on a cursory 
reading the first is seen to diffei from all the others in the 
absence of rafaonal ^sequence;^, It^wanders.irom thejbheme, 
and it IS only after more digiessions that the pomt is reached 
that Mr Watlnns said “ that you were one of the most 
astomslimg children he ever saw ” Nor is the lumbhng 
ended, for this leads to the further remimscence “ I know it 
was he who said so, because I recollect, as well as if it was 
only yesterday, his borrowing twenty poxmds of her poor 
dear papa the very moment afterwards ” Everything that 
Mrs NicHeby wished to say is contamed m one sentence , 
the rest is entoely beside the mark , 

In contrast with this, the thought in each of the other 
passages is worked out methodically (Every new statement 
i adds support to the mam thesis, and the efiect of the whole 
1 IS cumulative These are all examples of orderly thinking, 
while the first is a specimen of desultory, unordered thought 
It may be a caricature, but we need only recall some of our 
recent conversations and reveries to be convinced that at 
most it exaggerates features by no means uncommon 
_It IS seen, then, that the finst characteristics of methodical 
thought are that it has a definite aim or pur pose, and that it 

* Sfc Thomas Aquinas Sumina Theologica, IL i , qn i , art 1 (trana 
by Fr J Riokaby Aquinas Ethicus, yoI i , pp 1-2) 
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worb <wl tbjl purro^- in «n »^n.Ttf" of H«« 

There u no muiJennp from tbn ireT roeti (re^ •I'f Wlnire 
from ttal irtkli prr^o^ U mjJ ImiJ< on U t\rtl n 
foUowfit fN^hlof:i*omtltMjwli»clii*n*v-*Mr7!'i<^t3Mi 
tbacoDc lasKtn btri al Ibo wm** 

■\Ve Mil DoU thU in th»« Br*t Iwo a pwjtTmU 

fitabluW hy cthJodw Jrawn \fr pjoroorr fmm pmotui 
"ilr* NieWbr to bnnp forwanl 

monr to tbe fxcoptlonal luitaro of Hot ilatjplit^l 1 m^iou* to 
jtt»lifjr hit quitting tho tnorutlic hfo In tlt^ otlr^ lw> 
pojiagw iHo nrguwnl li Irapcraonal Tli** rrnlMirn for tho 
general knowlrdgo of I^tln m tlio fi(te<*nth j^nturr It tlwl of 
perUnenl hintorKal fartt j that for the pnrpotlto rharvtnr of 
human action it fonnd In eedaln p'nrril conn Vratlon* 
^ut, trhatflTCT tbo prtxwi by trlitcb a conclutlon l« ctta!)- 
uahed it li tnccc«tfal and etmTindng In (lt<^ de^nro In wld It 
it u Kt out in an orderly iiuaoer> 

(Methodical thought, then ^^roord t ytra lght to Its gml it 
marshall Ibo endetjco in Iho moat cJTediTo war ao that the 
idea groin eontmuoudy clearrr ond the ajuuranco of itt (rut)i 
become! ttrcmgo^ It It ikltfal thlnllng while inch tnr^n 
denngf at tliow of Mrt KicUeby aro thoroughly uniVlIfnl 
for there ii_ao much that It dlacounroted wlUi the aim tital 
the aente la lott in a mazo of word*. 

two ara contrattod m the name war aa are tlcllful an^ 
uniVilful performance of aome bodily aclinty) > or example 
the iVlUcd piaidst ttrlkos only tho proper note* to rocli bo 
giret the correct rtmi and duration, and ho gathort them 
mto Bignificant phraact ao that tho meaning of tho whole 
paaaogo U oonroyod to hit hoarera. Bat tho unthlllod player 
Uunden along atriking many wrong notoa and laring waste 
both time and rhythm redoemg tho whole to a confuaod 
Jumble of aounda Or the ahilled bleycle-rider gooa amoothly 
on his way rrmhing m a atmlght lino for his dcatmation, 
while tho tyro wobblea about, fint to one aide of the rood 
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then to the othci, kicky indeed if he leaclies his destina- 
tion without a fall Every one of the erratic movements both 
of the pianist and of the bic} cle-ridei lesiilts from a super- 
fluous and uuoideied use of musculai force Just so, Mis 
Nickleby’s uucouti oiled reminiscences arc a norse than use- 
less expoudituio of both time and mental eneig^ 

(ill) Desomptions — So it IS thioughout For example, 
if a descnption is to succeed in r.iising a clear picture in 
the mind of the heaici oi leadei it must bo so arranged that 
it first gnes a genei'al idea of the uhole, and then makes that 
idea distinct by setting forth the details in such an ordei 
that each easily fits into its place ^ Take as an instance this 
description by Sii Thomas More — 

“ The island of Utopia containoth in bieadth in the middle 
part of it (for theio it is broadest) two hundred miles 
Which breadth contiuueth through the most part of the land, 
saving that by little and little it cometh in, and waxeth 
naiiowei towards both the ends Which fetching about a 
cuicuit 01 compass of fi.ve himdred miles, do fashion the 
whole island like to the new moon Between these two 
corners the sea runneth in, dividing them asunder by the 
distance of eleven mdes oi thereabouts, and there surmounteth 
into a large and wide sea, which by reason that the land on 
eveiy side compasseth it about, and sheltereth it fiom the 
wmds, IS not rough, nor mounteth not ivith great waves, but 
almost floweth quietly, not much unlike a great standing 
pool , and maketh well-nigh all the space withm the belly of 
the land in maimer of a haven, and to the gieat commodity 
of the inhabitants leceiveth in ships towards eveiy part of 
the land The forefronts or frontiers of the two comeis, 
what with fords and shelves, and what with locks, be very 
jeopardous and dangerous In the middle distance between 
them both standeth up above the watei a great rock, which 
therefore is nothing peiilous because it is m sight Upon 
the top of this rock is a fair and a strong tower budded. 
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which thcj bold with a gamron of men Olhcp rorU Ihcre 
bo Inng hjd under tho water winch thereforo bo dangerous 
Tho channels bo known onljr to Ihcratclrc*. Tho out 
tide or utter circuit of tho land It nlw full of hAteut bnt tlin 
landing U to inrclj f«me<‘<l what hr nature, and what br 
workmanship of man s lonJ that a few defendert mar dnro 
lack many armlca,”* 

Here th^ It no confotion each new particular falU into 

iti place and wo find thoplcturotleadnj gTOwlDg In definite 
ness HTid prcasion ^But vero wo tiraplr giren tbo particulart 
Ihe attempt to wdd them together into some coherent whole 
would bo contlnuallj balLc<^ ihonld haro to jump from 
point to pohit uncertain what tort of a pmdoct wo oro to 
foml, and feeling confusion growing oror moro confounded 
Such it tho rctult of narraUont conslrudod on tbo Nicklobr 
modoL (That a detcriptioo be enlightening it is not onl/ 
needed that the narrator hare a clear mental pkluro of wlmt 
ho wishes to describe but t ^t he lia r o the powe r of thinking 
it at a w ho io eom potod of ports whid^raw-t^invunoaiung 
from their po*rti<mdnrtlmV-wli«lo^ Tbit liofdt whetlior tho 
doacnpiion be of a ploco or of an oront 
_^(it) Stitm — S udi a door conception presontt tbo matter 
oi a syttem, (^Yor by system Jji_uwrantlhiwriiitual intenreH^ 
tlon oI-s3rhalo=and'=^irts^Modom thought concoirct tho 
whole unirerae at lyitemalic. an<h indeed unity is Implied in 
the Tory name. Itlt of couiwe,atyttcmofiDflnitoconiploxilT 
in which tubordinalo'^tema of all sixes and forms of ttruo 
taro are woTon -togethm’in iiTcry concoiTahla-TBnety“of way 
It is lyiiematio throughout, in iti porta at in the whole. 
The smallest maect or pohhie ]a a lyitem in itself a tytlem 
which is an infinitetimal port not of one but of many wider 
systems each of which In ita t nm it a contt ituenL-ot -mnTi y 
TTt fnr.reftchia g trstem s^juid jto on indefinitely This 


^Olopxifhk U. (fUlph ItoUnwn ■ TnuuUtSoai. 
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IS the assumption on ivhich thought attacks the riddle of the 
universe, and the success ■which has attended it strengthens 
oui faith m its truth 

The attack must be made piecemeal It can bo begun au} 
where, for m a s} stem ei erj element leads by its relations to 
eveiv other element, and as we have said, eveiy partial system 
IS itself an element, immediately oi mediatelj , in the great 
total system of the univoise All the gieat 'blanches of 
science,’ whethoi dealing with the nature of man oi with that 
of the material world, aie Mide-i caching systems by which 
thought tries to understand expeiience 

But it 13 not oul} in the advance of exact, or ‘ scientific,’ 
kiioi\ ledge that wo think by the nid of systems Ask me 
hat I lias domg on the 2Gth of October, 1911 My memory 
IS a blank Yet I can find an answer I first ascertain 
fioman old almanac that the date fell on a Tliuisday I 
know what was my routine of life at the time, and I feel 
confident that I should lemombor any deviation from that 
routine So I conclude that on that daj I gave lectures at 
certain hours on certain subjects The discovciy of the day 
of the week gave mo the point at which thought could entei 
the timc-sibtom of my life, and that sjstcm gave mo the 
relation between tlio day and the occupation 

Siinilarlj, if I am going on a tour I plan out mi journcj 
through stud} of the sjstciii of space lolations bofwcon the 
places I am proposing to iisit, as given on a ma]^ and that of 
time lelations as set foith in a railwa} time-table But iii} 
plan IS a now 8}8tom, containing relations both of space and 
of time, and not found either on the map or in the time-table 
It IS constructed b} mi own thoughl, under the guidance of 
111 } own purpose Once it has sened its turn it can be dis- 
cirded .ind forgotten 

At the t-amo time, it will Ikj well for mo if it is not an 
uuaginar} coii'-tniction If nij thought Ins connected towns 
bv lines of milwii} which do not exist in the world of fact, oi 
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if it Lm amnpcd train* at hoar* at wlilch thoj Jo not run 
— M, for einmpio, by confusing 4 p.m with 4 o-td — then in 
ttiT joumoying* I ilall JI*coTcr tho wcaknot* of tho iyitom 
of thought which they ore liying to carry on^V I 
tn*poct the iy»tom-.of reality of baring luddonly changed 
railway* to hira roalihed or tram* to bare BlleroJ without 
warning tbo hour of their running; but I bbmo my own 
carelcarmeti in not making rare of tho fact* on which 1 
cottitrncted tho ijftcm In my thought, 

(t) Ajtomm Btji*ti»(o-i*oiht — Thl* load* u» to *oe that 
no matter how carefully our tbonght may work withitf* a 
•j*tcm of it* own conttructlon. yot unlota that iT*tem bo a 
correct repr eoen tation of that ploco of real cxpcncnco it it 
not likely to reach the truth No doubt wo *omotiroe* 
tt TOble on t he truth hy^aceidout; but it U equally certam 
tholno *ano por»on will truit to doing this in any matter 
of eren tmall importance. 

LjrhfU we *«e how oeceuary it U that a lyttem of thought 
ihonld haroa tolid ^onndaUoI^^ Wo build the »y*tcm nndif 
it* foundation bo bdd in a Cog or in a mirage it will proro 
bat a eaitle in Spain. So another eeionUal of methodical 
tbonght I* that it aboold make rare that wbot it atorta from 
ia true. 

Eridontly any pariicular lyatem la either In tho making 
or i* ono already made which thought i* reriaing probablr 
with a now ai In the paasago from 8U Tboma* Aquma* or 
the deaenption from Sir Thoma* More, of aetUng it forth to 
othera, ^The aafoat atarting pomt for a new ayatem la the 
exact knowledge of faot^ If we sot out from general aaaump* 
tiona then if thoao aaiumptiona bo diaprored the whole 
edifice muat fall into nun* or if they ho deniod tho ayatem 
of thought hunt on them i* rejected and our ezpoaition 
•eems to the reader to be but a beating of the air 
^Now a general judgement may hare one of two origin* 
'^ISther H I* an axiom of which the truth ta •elf-erident and 
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SO needs no pi oof, or it is a generalisation from experience'^ 
Piobablj it reached us from others and has received some^ 
confirmation in oui own hves •^But it is easy to suppose that 
what we have often heard, and so have come to believe 
thiough the meie force of custom, must be true ^ Many 
people are unable to conceive that their opimons can be 
open to honest doubt Other folk’s divergent opinions are 
plamly prejudices their own are well-grounded convictions 

Yet, of the origm of many — perhaps most — of these as- 
sumed behefs they can give no account They have received 
them fiom others as pait of the intellectual cuiiency of then 
social circle , they have never tested whether they be pure 
metal or false alloy 

There is good is this steady holding to the tiaditions of the 
past, which, after all, do express ' the wisdom of our ances- 
tors ’ It IS well not to be carried away by every new fashion 
of thought But this caution should not be allowed to 
degenerate into obstmacy A new doctrme should be required 
to produce its credentials, but those ciedentials should be 
exammed, and when there is conflict with a preconceived 
opmion that also should be required to show a reason why it 
should be believed That is the really scientific attitude of 
mind 

If, on the other hand, we start from facts, we must be 
careful lest we mistake what the facts are, choose the wrong 
facts, or omit facts which aie peitinent to the inqmry but 
not altogether consistent with those we have selected 
Otherwise, the geneial relation we support by this mistaken 
01 defective evidence will be little likely to be a true one 
^e select the facts xmder the influence of some supposition 
we have made, oi of some question we wish to answer In 
each case we-are liable_to-be influenced by our-feehnga. We 
cherish the supposition because it is ouis, we favour one 
answer to the question rather than another y So we are 
tempted to ignore or to explam awty;;^!! facts which do not 
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f»U in with our prTo^>ncclTr4 Idci* Thrn tlir iTitom of 
thought wrcon«truct mil not agrfcwith thn iTwtom of iralitr 
A* well assure ourv'lrr^ that a train »liito>l in tlto tlmo^tablo 
to l«iTo ft junction firo ralnutf*^ brfom tho train wo oro 
trarollmg bj (urirei tin n will ho Ulr an 1 ■urr* to huTo it 
fixp minute^ aftor That maj cotnfort u* at tho tnomonl 
but II likrlj to load to dirappaintmcnt in tho owl 

(t 3) PflixcirtM or AIirrnoi»ic*f» Thi*»ki'*o — S o wo 
mat loim up our dlitcui^ion, and afty that tho pnnciploa of 
orderly or metbodieal thinking aro— 

(1) Oar Ikon^hf thovtd tr purpcnre ; Ikat t$ Aarr a 
df/intie otjfrt 

(2) TTr iSobM mala nrt that oar /AonjM trjinj mth vkal 
u IrH^ and prrfta<a/ 

(3) Oar Ihotight rAoaM a<frtiB« iy rtJaIrtt ilfjtt 

(4) IPe $ho*fd tfa<f<*jrotr h mait oar ty$leat CT>inpWe 

± Zafarance 

(1) KaTOBC Of IXfCTtRCC .— 0 OUJ thfO wort out 
the eonititution of a syttom either by Boding tho roralU 
of aomo ilatemcnt of gcnoral relation or by looking for a 
relation which will InniLtogctier focU wo baro coll^ei In 
each COSO thought rmcboi a codcIusIod which li juatiSed by 
the premlsoi from which it starti but ii not contalnod in 
them cJVhen wo ttret worV out tho ayitom iheao reiults may 
bo new to ut, or at leait we too them under tho now aipcct of 
conitituent oJemonts in thb ziew ayatonu* That u inference. 

But a procoM of thought docs not ceaso to bo inferentml 
when it has become foraihor to you or to me. (Tho eisenco 
of inference is that it unfolds Ibo nature of a lyitem by 
sotting forth tho o ^ieq uen oei the mind U impelled fo_aeoept C 
becanso it aocop^iP mmothrag elsi^ £uolid s damonitratioa 
of the equality of tho angles at the baso of an itoooelos tn 
angle is a piece of rigid Inferoncei it connects by necessary 
relations the equality of anglea at the base with that of the 
o L. 7 
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Bides An d this characteiistic of the system is quite inde- 
pendeut of -whether it is Imo-wn hy this or that mmd^ 

Any piece of inference, then, may have one of two aims, 
which aie distmct though related It may seek to learn a 
relation, oi knowmg the relation it may seek to work out its 
consequences' The foimei is called inductive, the latter 
deductive, inference 

(ii) Development oe Inference — In actual hfe we are 
constantly leasonmg hoth inductively and deductively, and 
passing from one way to the othei I As has been pomted out 
in an earhei chapter , we have a natural tendency to generalise 
our experiences, and we find at times that such generahsations 
are premature and need levision This discovery is made 
when we apply deductively the general behefs we have based 
on our experience, oi which we have accepted on the -testi- 
mony of those about us, to some new case, which we find they 
-will not fi.t Thus we are led to suspect that what we have 
taken for truths are not truths at aU 

So grows up the natural logic of common sense, of which 
scientific logic is the perfected form ^ To make our thought 
scientific — ^that is, exact — ^is not to mtroduce mto it some new 
method, but only to use more correctly the methods which we 
have used from infancy, for they are the natural forms in 
which our mental hfe expi esses itself'’ 

' It 18 alia contmuous process of makmg explicit, or clear to 
ourselves, what is at first imphcit, that is, operative -without 
receiving attention Inference is implicitly present in all our 
thought, but we can examine and test it only when we make 
it exphcit, that is, set out before ourselves the evidence on 
which our conclusions are based t 1 > ^ 

( That I am pleased oi pained I know immediately^ There 
IS no evidence possible beyond the pleasure oi the pain itself 
So, no inference is involved But directly we pass beyond 


^ See p 43 





trtrrrn Vn**»i1j»r» f^rm rf 1} ti;! t inf 

r *n 4 It) itti 1 t** I I n I t II*'’ f « ilnlilT of 

I ttv vTtjfcf* a fn»^ ^ an t at ftr»! C^‘' ^ »ij { '•^ tl il llii 
I* a at) <“<]■ Ti'T)‘V a t a fr<i'l ng nf jrtin IJtit 

I Tin 1 tl it wn r>v^-gi n tl n i* a mi taV'’ I Ka>l 
tal n tJ»f’ j>fT» n I n*» ( r mr fr»^n ! 1»> In* ap|*-nr 

an-** TI I t'' " r l»» t infrr»r*r TT at j r» n hxh am-l 
an apj^ran'^ mx fn nl K»* that ImJ f apj«nr>n<v 
ih-^fnn* ihnt i* mx frt«Tr<l I r.f il I i* ImjJinl 

It t) il j»iit it lot » oU rtm f o lUil 

fin \ i»«> am la *Trm »<• ft'-n !o n !*• tl »* f OifT rrarf 

wb) li raa-M* tJ* tn mi l^oMr jn ik'mrxrnl 

T1»* firit •aj 1 f n»-ni|iT mar rtr-t) bn 1 a» !<*«!)« 

l^rt wbat i« a/imllT Till! I- I u \ dli rl t)tn**a),i> t 
(aViec a natL »itli a (rwTi'l an I ««» livl mtn>*itjns tlial 
tl>"o! 1 win 1 tniiU whi b itwsl to l«'•lu“l» fiwiQrmqu'* fntttm^ 
of Ih** Ua Iwnjf wm' ►« cmrfalJT falliBK inin ilnrat Binl 
jrticimr <1 a hlU at uf f nr milt d»«!anr mr fn>'n 1 
mrlaira«l “Til m fn^* on tb<* I | ff tliaf lull*’ I Iru Vnl 
an 1 «aiif **0h IK 1 th\t a Hi* |«wr-r f f l-airJiphl phorrh '* a 
•rjuam InafT nitli a antall ttirrrl riilnu from mo r< rnor 
Ohl 1ml it muxt lx* a mill for I ran IboaalU pnnj; 
roaoL** ^rt Ilian an boor Litrr whm wo with morh 
noamr Ik* wm mnnaor.! tlial it wa« tlw pliurrli tnwrraftor 
all Now wn bad Intb o^a tl»o Mm** f I }ort. wilb otir pin 
But with 111* mm 1 Im luul fom it a* a nin*! mill that idoa 
Wnc ju*l til n prnrnlnmt with him I lm<l ifs-n it ai a 
phurrh towrr 1«rpnu o I know tin* li tnH 
\[ Till* aMog with tlo* mlad li inioxprclation of Hk* prmont 
pipfrhmpo br bnnclaK (t innlpr aooio lib-a iloritM from tbo 
Ipajrt''^ Tint 1* of tbo^justiim of Inf rrnco If tho bW l*r* a 
wTonp on'* wo niumlmpmt w» that iIki tnlml pppcrlrp* ■omo- 
tbinp difforrat firmi tlial wblpli tbo arn'Oi ttcpIto { wo put 
tlw Mppnonco Into tbo wrt ng aj»!pni 
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To talie a different case Tlie child i ejects the powdei 
hecanse he implicitly infers that futuie experiences m 
■which it plays a part -will lesemhle those of the past ‘ The 
po-svder ■was nasty yesteiday, this seems^ to he a similar 
po^wder , therefore it ■wdl he nasty to-day ’ That sort of 
^inference "we make contmnaUy m daily hfe ^‘Past experi- 
ences not only give a meaning to ^present expenences, h'ut 
a ground for expectation of future expenences^ It is all 
implicit Again, it is ■when the expectation is not fulfilled 
that ire make the grounds on which it was based explicit 
■to oui mmds 

So we see that explicit inference, or conscious thinking, is 
prompted hy the failures of implicit inference We set oui- 
selves 'to leason consciously when we find we have made a 
mistake 

(m) Comparison op Induction and Pbduction — Let 
us now lefer agam ■to the examples with which we started 
Each of the first three bring s forward facts , and, _ excep t,_the 
first, ^ach fijids a relation which jimtes ^hem_in_a_syLstem 
They are mductiv^ 

Each fact adduced by Erasmus is related to all the others 
and adds force to. the conclusion that he was justified in 
lea-vin^ the cloister for the world Together they support 
that plea, and their common relation to it shows them to he 
consistent and co-operative 

Similarly, the facts that baihffs’ accounts and populai 
songs weie written in Latin fall into ■the system of thought 
of which the bond is the assumption that Latin was iindei - 
stood by many people even of the poorer classes The out- 
come IB a conception of the mtellectual life of England in the 
fifteenth centuiy which would lead to the search for such 
furthei evidence as the adeq^uate provision of schools and 
then frequentation hy boys of all classes So the system 
would grow richer and fuller m its contents Into that we 
need not enter, hut it illustrates how the wea^nng of facts 
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into h »Tit<nn lit jT'tlvf'nnj, topf-tUrr oa instance* of n 

pTKTal idea lend* on to a aoanrli f^rcopnalo faota 

In tbo piacipo from Aquiwa the mforonco h dMudWn 
mJ pitw^li In tlw oppotJto diiwtWD From tho pcncnil 
p<HUion^ llmt mailrrr otot hU net* it wUit in •pi'cjficallj 
homan In man an I tliat rcawn an \ mil aro cliaractCTHtlc of 
tbU nuutarj it followi tliat tlm cl^m^o of roaion and mil ii 
*pocifica\\T bnman tlion by comlnmnp Ihtamllj lUopwllton 
that roofoQ and will imply pitrpo 4 <) tin. cooi^lasion roache*! 
that bnman art« aro purpoilto' Tbo onlcomo u to mnioj 
explicit what ii Implied in tboeooccpUon of human nature 
^No *00 then tlmt ladoction la th« bulklm^ up of aratemBt^ V 
of Uionpht in UartuonT wUli tbo rclattoni of tUo real worlJ 1 ^ 
lUatar1i"fr7m ajwoWrm offered br-tacU wh»ch cballenRo v 
.explamittoQ bocauto tliolr pUco in tbo aehmo of tbmpa i*\ 
not apparent lU object la to aolro thii problem and tin* it 
cfttr^tTuBly by* 1 m> 4 liD^t)io faoU into^ attUmatic wlioleuiu 
wlikh'-eaeb-appeari nx'a'To.opmitiTo oiatnMit But tha 
•olutlon muit fUnd tbeteitor all further pertinent expert 
CDce for tbe one cum of mductlro tboui^lil in to atbun 
truth 

On the other hand dod^lire Ihoupht awumea-tho gononU Jif . 
nature of a nyalcm to boJknown It talccaw lU premwo* or 
itaxtJDg point the gcnonil rcUtiona of tho aratom and alms 
at incroa ilng its fullocts by showing tho particular cases 
wlTich are bound together by those relations It cannot tost 
tho truth of these asMumed relations thst can bo done only 
by Induction | for its own purpose* it postulates them as truo 
^ho teat of tho ralldlty of its Inferences Is tlmt they inToWe 
DO inconsiBtency within theniBolTesi If tho conclusion of a 
consUtent dednctire infercnco os t/i fact ia found to bo at 
Ttriance with fact it la certain that the promlsoa from whwh 
it 11 drawn are tnlttakem So—d odnctkin-^is^operntirw , ln 
testin g mloo tiops ^ 

But tlie syatom within which thought works need not bo one 
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representative of tlie -world of fact i Tlieie aie also open to 
oui thoughts vaiious woilds built up by the imagmatiou , 
such as the woilds of fiction and of mythology ^ Within them 
thought not only can, but does, woik on the same lines as 
when it IS dealing -with actual things and events Of course 
its conc lusions hold only in the woi'^d in which the premise s 
a ie found 

trhe dangei of confusing the iinagliiaiyL_with the actual is 
especially great in deduction , foi, as has been said, we are all 
too pione to take oui piejudices, which aie often imagmed 
as truths, for leal truths But induction can deal -with the 
imagmaiy facts of Hamlet’s acts and thoughts and fiom them 
foim an idea of his chamctei which will bmd them all into a 
harmonious system, on the same Imes as it can deal with 
other recorded facts oi ivith facts open to obsei vation In- 
deed, the ‘ facts of histoiy ’ are often fiction, and those of 
observation are fictional whenevei a mistake is made about 
them 

The distmction between induction and deduction is not that 
I the foimer deals only with the woild of fact while the lattei 
IS indilleient to truth, but that each woiks out in its own way 
systems which aie of woith to the degiee to which they in- 
ciease oui undeistanding of the woild to which they belong 

(i\ ) Analtsis and Stnthesib — In each of oui examples, 
the indu ctiN o reasoning found the geneial i elation by analysis 
of theparticulai cases !■ The bailiffs’ accounts contain many 
othei elements to xvhich "attention could be duected besides 
that of the language m which they are UTitten , e (j the puces 
of wheat, cattle, and sheep, the wages of laboureis, the 
conditions of teuuie b) xihich the tenants held thou land 
All these were put on one side, and attention was fixed on the 
l.mguiige So v ith the songs Then political allusions, the 
couse(pient date of then composition and populai itj , were 
ignoied, and again the language was the oiil) thing ex- 
am mod 
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On ■what ground was tucli a soloctjoa inadoP Ckari/ 
on that of th«r l> ri\np»y on flm pmhlmi i which wo* bciD^ 
inrcfligatod > lltul atvotbor problem such as wage* been 
taVen up^ anotl^r election would haio been made Tbo 
general ration was firal copcdTcd as n posiibihlj Then 
with that os ft doe matton* Itfol/ to fornish orjdearo for 
or against it wero otamloed and as the supporting ert 
deace accumulated the probability that thb supposition was 
a troa one was strengthened until >t became practically a 
certainty ^ 

So it IS alwftTS, <\Vo_nrt?OT wialyBe Jncts at random, but 
always under the guidance of somo question to be onswored 
or of some silppositlon to bo t<^ted^ Thus just as m judge 
mont we at once onalyso a giren wliole and bold togethor or 
Bjntbetiso the dements we find In it, so I n indudiro reason' 
ing wo both ehooso our examples and analrso tliom under tl 
guidance of a purpose which is tho synthotie bond that keeps! 
our inTosbgntlon from being mero random inquiry 
7t induotiott is both anolrtie and synthetic is seen in that 
among the relations it eatabUshes oro those of similarity and 
dissimilarity sdth the result that wo ronso tho rough olnasi 
ficotlons ftnddeQcuUons Inrolred in learning ft languag^ To 
state result of an^aminatlon jnt^bojintunujf^lilpgs is 
to deflno them and at the same time to^j8paBite_tlimii-iii 
thought from things of a different nature and to class them 
with those of » like nature So olaaslBmtlon and definition 
aro two tide* of one prooess. *^Tlin-jann g ir e* an nrdflrly at 
position of the^ enu W»»"r^*e other of tlm oonnoto tion, of our 
t er^^ By this means when a relation is established by~i35 
analyslH of a partioalar example it is generalised os true of 
the class and the resulting system Is freed from all limita. 
tiona of spftco and time. 

^ On the other hand, m deduotion the most obrious ospoct 
of the thought IS the inolosiou of particular coses in a system 
hy bnngmg them under a general mlo) But this can be done 
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any atjw'flimi of tio* rxlttononof matmal 1 ‘^Ik^ 
Mwoon whwh It aiJ not Ml ^rl that llio ry Iut« l^n • 
part of hmnin Voo»lMi,*r» 1ml for hrt! m^ro tliwi two rm 
tttn« Tbf’ fartf wrre thrro aM o« ^rparato otmla anti, 
tapi^miopa worn Vnown to rtrrroij** 1 at Nowton wa-' tb^ ^ 
firtt to pathor tU<Tn into a »}»totn wido at tljo malarial 
ntuTfiao iltcU " 

(fi) TctTixo — A rjjjvl d lortion from ao rmpnol cmi 
eratirvtktn can l»o no rtronprr tl»an llw wrabr^l link In ibo 
chain of inductWo erldcnctj Trblcli M to Itt formulaH n t It 
it bj fartbcr corapan«oD with fvt «f ronclu H*n< n'acto'l 
dcducllTcly from empirical lawa liitl thoio lawi am lr*lr.l 
and at a rctnll of tlKt tratlo^ r«iablUlt«Nlat pTartifallt c» rlaid 
modified or rejeclod^ 

So Teqlj'*a twn br onlrrr-d appeal to ryun^m to roofintj 
tb« reiulU dedncodTmm anumiotf ibw rmprvul t**njf*raH»a 
troa to be trno h the Cut tt^ of toditction Hut It l« not s 
flop vliieh It taken once for all Ritlirr it it ooe which it 
continually Iwbp taken, now with thli jmpco of jj»^inenl 
experience now with that flndudlon then 1^ not mere _ 
generalisation from rtpenenw it it the whole process br^ 
which generaUsatlont are ealnbllshtMl qi inKJS^ ( 

^(iii) Axiowa — An axiom on tbo olher han 1 la not Imblr 
Ho bo OTcrthrown by freah OTnlenci^orJU ovUhmce b»_m it«clf 
That Uio wholo I* gnator than its part cannot bo prorctl 
Thongh^cannot got below U to nnr juoru olenmnlary truth on 
whjc^b rc»ts___6o noth till axlotnt "NNo cannot oTon think 
th&tenntln a different relation,^ It followa that a rignl’ 
dedactiro inferenco from an oxiom reacbea on mcoDlroTCrtlbW-^ 
concluaioti^ 

We may howoror take for oiiomi atatemonta tliat nro not 
niiomi that If which hare not this ultimato character Jf 
m any caae tbo concluilons wo draw from wlmt wo hare 
attniaod to be on axiom do not agroo mtJi the facta of 
oiperionoe tbo sapposod axiom most bo rejected In tbo 
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light of the new experience we then see that we have taken a 
mere piejudice of thought for a self-evident truth, foi that 
which can he contioveited by evidence needs evidence outside 
itself to suppoit it, and cannot, therefore, he axiomatic 

So m every case a universal ]udgement must agree with 
facts or he rejected 
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] Katw of raUjicj 

(i) UrnxiTJon or V At.t.&cT — Onr U«t cliaplrr tu< •! >* n 
tlikl mrlUoJicil atbl *rt-ura!A iblnXmt, I* » w* rl « f 
wlikli U ocqalrcj onlj Ut morli «ran*fnl j \l r*Trry 

•lop VO mar po wrrra;, vo rtj»vt lUit ft 1 *},»o3l 

QXfttnlnaUcm ot thought wiU out itiiJ nf 
agaicil vhkli vo nooU (n on our pnn) ) )tb )n worilnu 
oul a Uoo o( llioupbt for ouivilrt^ aol in folluvinp unn 
ofTor^l to ui bjr aaotUor 

I Tbo tnoil (Tauptrotti crrom aro IhvN wbh li an In 1 Irn 
amlor a tjwrjom •bov of oom.'cln'^* S«/mo rulo of rtacl 
tUinVing it riolatoJ Hul tim.riolalion.ij>.corux^ ; od tiio lur 
face tiio lafcroaco app»^rt valil 8tvh an error U nplitly 
named a idf/rtejr Tlio l<w« moj f)f that Imn I d moto any 
kind of miitxvke ibould Ite aroidotL 


ffuch as vo eontidoreil m tbe aroond c1ia|>lcr offer many pit 
falU to tUe unwary They mail U rany to fall mto fallacy 
in our own thought anl often nmlrr It difficult to delect 
faulU in tho rcosonlnga of otbew whotlicr Ukwj tnulta Ik) 
committed intentionally or unmtcntionallr 

(il) Pallact awd SorniaM — When fallaciouAnrgnmenta 
ore dehberaiely oUeivd for the aeocptanco ot anoUior they 
are proporlr termed gnj>Attui« a namo denred from that of 
the old Greek teachora known aa Bophlits, whom both Plato 
107 



108 


li'ALIiA.CIES INCIDENT TO METHOD 


and Aiistotle accused of cultivating tlie art of -winning 
verbal victones over an opponent, witbout legard to truth 
or honesty Such sophistical leasonings were common 
features of dialectic disputation, and it was m this relation 
that Aiistotle first analysed and classified them 

But it IS by no means impossible to use sophistical 
reasonings m that private dialectic in which we weigh argu- 
ments for and against a pioposed course of action, or a 
suggested conclusion On the contrary, we aie all pi one to 
do so when our desires are m. conflict with our-pnnciples 
Then we need be veiy watchful over ourselves lest we drug 
our consciences with specious reasonings, which we are dimly 
conscious will not stand the test of candid and critical 
examination At othei times we fall into fallacy honestly, 
in that we do not recognise the defective charactei of our 
thought 

The distinction between simple fallacy and sophism is a 
psychological and ethical one, depending on whether oi no 
)the invalidity is conscious and deliberate Logically there is 
no distinction, foi the kind of violation of the principles of 
clear thmking is the same ivhen it is, and when it is not, 
intentional 

(ui) Baddacy and Truth — ^It should be noted that it 
does not follow fiom the presence of fallacy in an argument 
that the conclusion leached is itself false , but only that it is 
not proved by the reasons brought forwaid A true posi- 
tion may be supported by bad leasomng On the other 
hand, sound reasomng -wall leach a false conclusion if it is 
based on false assumptions Oui thought is satisfactoiy 
only when it is conect m the conclusions it i caches, m the 
grounds on which they aie based, and in the connexions it 
makes between giounds and conclusions 

(iv) Fallacies of Method — The fallacies incident to 
the methodical ordering of our thoughts on any topic 
cluster lound the conception of the aim or purpose, the facts 



rALticicn iKciDr'«T TO jirmop 10^ 

or Mimmpticm^ from irlueh wo *4^ out thopmmei* from tho 
Ultor to thofontwT an*l UM‘Compl<*t^np^< with whiob rT^loranl 
matter i« taVrn into con<i leration 
Ivor nro thejo mutuallr incltmTO Tho human mind u 
quite capable of maWinp more than ono mi<laVo in the aamn 
ptcco of reasoning la It {< not iincoromou for tho emn 
miMjon of ono fallacy to prepare tho wnr for another 8o it 
m often po«^il>lo to refor a mutalo to more than ono clam 
NcTcrthrleMi, the kindu of aoureo^ of error may proGtaldy bo 
diiUngubheO 

2. Tallatie* rtlAlod to Pitrpott 
I Tho*o of tho finl proup am the mfnt common and tho moil 
Jlnaidloaa, Ant defect in Iho drurncM with which wo keep 
Iho actual qucatlon or problem In thjw aJTcclo tlio portmcncu 
of tho wholo process of thiokiog We will llioroforo flrat 
eonaider aoiao ty pical eaaea of failuro to fcpopjo tho point 
though it it irapotsible to coummlo all the waya In whicli 
people both cun and do wa«te thoir intellectial efforla by 
watering from iL 

Twrr.Trrj^TTf^r ^ PtTai»a«r flgypaa TlO .FLENCni ] 

(tt) Okan^\ng the U$u« — ^^Vhen the George the Fifth 
poatago itampi were Oret iasued tbero waa general dlualla- 
faction with both tbeir design and their material In tho 
Honio of Commons Mr Bcjuielt Qoldnoy ailed tho Post- 
maitcr Qonoral among other qniMlioni " whether ho would 
arrange for tho ffompe to bo printed on lo»« tcamblo paper " 
To which Ur Samnol roptiod "Tho paper niod w the lamo 
in tho now as m tho old itampa. * Tlui modo of aroiding 
the giTing a^itraight^onjwor to on iDConrement question it 
ono of the moot common donees not only of Uinistors of 
the Crown bat of all who wish at ono o to appettf to giro 
tatisfacbon and to arold doing so 


' TUTimu Jane 29 1011 
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Similar to tins is that favouiite device of the sophist -who 
cannot ovei throw an opponent’s leal aigument, of setting np 
in its place a ihetorical ‘ man of straw’ and then proceeding 
to demolish the simulacium with loud shouts of victory 
Slight changes and omissions in statement aie often enough, 
and the fewei they are the moie likely is the sham refutation 
to be taken for a leal one 

To take an example from the famous Letteis of Juni%s 
“A fiiend of Junius desires it may be observed (m answer 
to A Banister at Law) Junius did never say thatLoid 
Mansfield had destioyed the libeity of the press ‘ That his 
loidship has laboured to destroy — ^that his doctrine is an 
attach upon the hberty of the press ’ are the pioposi- 
tions maintained by Junius His opponents never answer 
him in point, for they never meet him fairly upon his own 
ground ” * 

(h) The Ai gumentum ad Sortiinem, oi Attaclcin g the. Ad- .. 
' veisary instead of his Arguments — Of these fallacies we may 
instance — 

(1) The ‘ Tu Quoque ' BetoH — Mi Lloyd Oeoige thus 
began a speech in Parliament on the National Insurance 
Bill “ The honour-able gentleman who has just sat down 
talked a good deal about misrepresentation It lequires a 
good deal of courage for any gentleman belonging to the 
party opposite to speak about misrepresentation in connexion 
-with this Bill ” “ Perhaps , but such a cmde use of the 
^ ‘Tou’i-e another’ [Tw quoque'] style of repartee, so common 
in \ulgar quarrels, is no answer to the charge made A man 
does nothing to establish liis own honesty by asserting that 
he who impugned it is not above lepioach on the same 
count Two blacks do not make a white 

A more subtle form of this spurious kind of refutation is 
addressed by Junius to Sn Wilham Draper “Ton assure 


’ Letter 63 
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roe that rot lope u piKTilo ao<l tin^ol that it rarriM not tho 
leajrt wr^ht or ronrldion tint itiT j rrmlv^ om fal obd 1 mr 
eonclDfiOQH abtnnl If tliii Ito a jo«l dc*cnption of mo how 
Is It pwsiblrt for »nch a wnU*r fo Histttrh T(Hir praco of mind 
or to iDjoro a rliamcter »o well mtnhlMlKnl as tour* F ’ 
Thti neatlr ln*inua 1 r-s that Sir W'illiara » own montol |>owrr« 
wore properly dofcnl*«l lir tho Torr terms ho htwl opi In^l to 
there of hi« a^lrerrary 

( 2 ) Ahutt of Opponni — In the llr»t of the famoas tones 
of collected loiter* Jc>»ina aisik* of '*»trr>np M«rrlK>Ds 
wlthtrat proof declamation without arpnneijt and Tioleot 
ceniture* without diputr or nuxlcralion " Of cacli of the^o 
form* of inrectiTo he was hira*<'lf % past roaster Hts 
method wb* pretty occuiwtely descnliej hj Sir ^\illiotn 
Draper “Satpicion U the foul weapon with which you 
niaVe alt your chief atUeV* ; with that you rtnb * 

TV? the Date of Orafloo Jokic* wrote The eharacler of 
fho repute<l aocctli?r* of totno moo bo* male it posaihle for 
their dctcondanti to Iw Ticioo* in thn ortremo without 1*0101, 
degeuemte. Those of your Orwco for in tanro loft no dit 
trtwiiDg example* of rlrtue oren to thnrlegitimatopoeterity 
and you may look back wiUi pleaiure to an fllustnou* 
podlgrvc in which heroldnr hn* not left n tlngio pood 
quality upon record to Insult or upbraid you To r<ord 
ITauifiold “ Our language liaa no term of reproach, tho 
mind boa no idea of detestation which ha* not already l>c<m 
happily applied to you and oxbauated * 

V Mr Ilome, another of bu rlctimi wrote to him Itou 
brought a potitire charge agamit rao of corruption- I 
domed tho charge and collod for your proof*. You replied 
with abuse and re-a«orted your charge I called again for 
proofs. Yon reply again with abuao only and drop yonr 
accuiation ‘ 

‘LtiL2i * Lot. 20. » Let. 12. ‘ Let. 41 Lot fiO, 
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^ This quite well desciibes a method of ignoring the^pomtat 
issue which has always been common, and will contmue to be 
so while the inflaming of men’s passions is more effective 
than are appeals to their reason “ Close and relevant argu- 
ments have very httle hold on the -passions, and serve rather 
to quell than to inflame them , while in personahties, there 
IS always something stimulant, whether on the part of him 
who piaises or him who blames ” * 

Tiue, less robust forms of abuse aie now m fashion, but 
the fallacious character of such retorts is not thereby dimi- 
nished , Pubhc measures are still opposed on such grounds 
as that the proposers introduce them with a bad motive, 
have some evil further design, are themselves examples of 
anything but probity, or associate with those whose character 
IS open to suspicion^ All such considerations are utteily 
foreign to the question whethei a measure is good or bad 
That can only be decided by an estimate of its probable 
consequences 

Other forms of appeal to the emotions, more insidious 
than abuse, are those that masquerade as appeals to leason 
From the point of view of clear and peitment thinking, all 
rhetoric is suspect 

To hold an opponent up to opprobrium oi to ridicule is no 
proof that he is wrong, and you are nght Eathei, indeed, 
it suggests that you aie conscious that the opposite is the 
case, and wish to hinder others from perceiving it So with 
the extreme form of peisecution for opinion That shows, 
indeed, that the pei-secutois dislike the opinions for the 
holding of which they impose penalties, but it is no evidence 
that those opinions are eithei false or wicked 

(3) Charge of Inconsistency — One special form of attack- 
ing the opponent instead of his arguments is to charge him 
with inconsistency Thus Junius “You, Mr Ellis, 


' Bentham Book of FaUaaeSy pp 141 142 
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•ro wHh jatjrmni jmoctpli't ou hart* hlth»*rto 

rasmUbM lUat eh'' of C«'tnmon< arc tbo «ilo joJifc* 

of tbrir own priTH'-^ aoJ that IhHr clflaratioti tp$o 

/ado ttr hw of fwirliatumt { jj*! now tou confr^^ 

lhat parlbro^lt aro fallihir anl tital tlifir rtHolatlon^ may 
Us cooKVjihOllr that lltnr rmolotiom Jo not con 

►tllulo the Uw of parlatncnU**' 

V- Thai a man hia chaoRt^l hn opltnon on a partHmlar (wrint 
ii in lUclf no arj^trmml either for or o^rainit nlhcr of tho 
new* ho lixa lopporto*! though it mar l«e |K*r1inent to tlio 
qoeatton of ibo itatolitr of hi* chandrr 

Tho C3J^rni diflcivQl when in(ron«l<tent nr>;umpaL* aro 
•tmultanromly u«e»\ Irr tho came jw-non Tlven th(»j dcilpoy 
each other anJ to point thU oot nrtttally tcarrs the poiHlon 
vithoat npport. 

8och a l^Umato retort of inconiiitracT Jo}(ie* makri m 
a letter to Iionl MADtneUt In the two last trralf yonr 
charge to tho jury began ai usttal with asiunng them Umt 
they Icul nothing to 1o with the law ~thal thrr wrro to find 
tho bare fact and not concern thrtn»olTP* about tho legal 
inferences drawn from it or tho degrro of llio defendant* 
gudt Thu* far you wrro cootistonl with your fonner pmc 
tice. But how will yon account for tbo conclutlon P "iou 
told tho jury that, If after all they would tako upon them 
■elrc* to determiDO lira law tftry miyAt do it but they mutt 
bo Tcry *uro that they dctcrmli^ according to law In 
tho Or*t inibmeo rou deny the power al^Iutely In tius 
•ocond, you admit tho power prondod it bo Ic^lly raer 
ci»ed.’ * 

Nor is Mr Homo a retort of Inconxlitenoy against Juaios 
niegitimatoi “"WTion Joinua i* called upon to juiUfy hi* 
aocutatioD bo antweri he cannot descend to an altenm 
lion with mo in the nowipapora. JtmiDS who exuf# only 


o u 


» Let 4S. 


• Let. 41 
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m tlie newspapeis, wlio aclniowledges ‘he has attacked 
my chaiacter’ time, and ‘thinks I have some right to an 
explanation ’ , yet this Jitnihs ‘ cannot descend to an alter- 
cation m the newspapeis ' ’ and because he cannot descend 
to an altei cation with me m the newspaper, he sends a 
letter of abuse by the pnntei, which he finishes with telhng 
me — ‘ I am at hberty to publish it ’ This to be sure is 
a most excellent method to avoid an altercation m the news- 
papeis t ” ^ 

(c) Tiansfei'iing the Onus of Pi oof — A fallacy of iriele- 
vance is also committed when an attempt is made to thiow 
the burden of proof on the wrong side 

Sir William Draper fell into this when he wiote “ Junius 
makes much and frec[uent use of mteiiogations , they aie 
arms that may be easily turned against himself I could, by 
malicious mtei legation, disturb the peace of the most vutu- 
OUB man m the kingdom , I could take the decalogue, and 
say to one man, Did you never steal ? *To the next. Did you 
never commit muider? And to Junius himself, who is 
putting my life and conduct to the lack. Did you never beai 
false witness against thy neighboui ? Junius must easily 
see, that unless he affiims to the contrary m his leal name, 
some people who may be as ignorant of him as I am, will be 
apt to suspect him of having deviated a little from the truth 
therefore let Junius ask no more questions You bite agamst 
a file , cease viper ” " 

The advocate of any particular change m social oi pohtical 
arrangements ought to show that it will be advantageous to 
the commumty To call on those who disagree with his 
remedy for an ill which all may admit to piove that it will 
not work, or will work ill, is to ignore this fundamental 
requirement 

/ On the other hand, it is fallacious to conclude that the 


' Let 53 
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eiittcnco of mil objection* to a *cbonio ihould at onco con 
detnn it. Thii->u an unperfect wortd and a^ra«t moat 
bumnn arrangements something can bo justlj urged, The 
portment question is rrhetber the objoclioni to a scheme 
aro more or Icaj weightj (ban (ho considerations in its 
farourJ^* 

(d) IrreUtanee in PntaU Thomgki — We mar commit any 
of these fallaaet in our own thought. o mar give our 
prejudices or our feelings the dccisiTo roico m matters that 
should ho dealt with hr cool reasoning ^\ o mar colour 
darklj the acts of ono who lias olTonded us and so jostifjr to 
ourselres a lino of conduct towards him which otherwise, wo 
could not approTo 

"WTicn wo ore seeking tho solution of a problem whether it 
bo ibeoroUcal or practical we aro Hkolr to err if wo hare not 
made aharplj eipltat to outocItc* the exact naturo of our 
dUBcultjr Then, when somotbing in some wa/ related to 
it, becomes dear we lisrume that we fuUjr undontand the 
matter wbon in truth wo bare passed tho real obstacle on 
one sido. 

This pitfall is inborent in UluslnitiTo concreto oxamplea of 
abstract laws and truths. Tho example is understood in 
tome of its manj aspects bat it maj bo that those aro 
irroloTant to the relation it was intended to illuminate, and 
that that romain* in tbo shade. Uanj a boj thinks ho 
understands an arithmellcal process because be has followed 
a portioulsr example workod out bj his toooher and onlj 
discorera bis mistake whon be attempts to solre a somewhat 
different problem bj his own nnuded effort l 

He safeguards against irroleTance aro to bo quite clea^^ 
as to what is the problem wo aro trying to solre j to keep 
the question we aro to aniwor whether to ourselres or to 
another steadily before us; and to endearour to see it In 
the light of truth not distorted by oar wishes and pre< 
potsessiona. 
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3 Tallacies related to Starting-point. 

(i) Begging the Quistion [Petitio Pktncipii] 

(g) Qncshon-hegrjing Egnthcls — In a letter to The Times 
ou Lord L} ttou’s ‘ Conciliation Bill ’ Sii Oliver Lodge -wrote 
“ Surely tlio tune lias come for reasonable men of nil parties 
to combine in icinovmg an antiquated and artificial dis- 
ability -wbicb debars cortaiii taxpayers fiom taking their duo 
sliaio in representatn 0 goieiumcut, no matter lion otliernise 
qualified tlio} may be, solely ou the irrele\ant ground of 
sev ” > 

But the vcr^ point in dispute is whether sex. is irrelevant 
to the exercise of the francliise And, though the disability 
16 of old date and imposed by la-w, yet the words “ antiquated 
and artificial ” not only imply this, but suggest that it is 
indefensible in modern life, and opposed to some right 
inheient in human nature Thus, b} the use of these terms 
the question is begged They assume as incontroveitiblethe 
veiy conclusion the writei aims at establishing 

To talie another example In 1770 , Junius -vsTote “ One 
particuhii class of men are permitted to call themselves the 
King’s fi lends, as if the body of the people woie the Kmg’s 
enemies , or as if his Majesty looked for a resource oi con- 
solation, in the attachment of a few favourites, against tlie 
general contempt and detestation of his subjects " ■ 

It 18 this suggestion of something more than the strict 
meanmg of the words which makes the use of question- 
beggmg epithets so msidious a foi-m of fallacy m our own 
thought, and one so often difficult to detect or to expose m 
the arguments of others 

Among terms, especially those that lefer to men and then 
deeds, “ there are some by which the object is presented smgly, 
unaccompamed by any sentiment of approbation or disappro- 
bation attached to it as, desii e, laboui , disposition, chai acter, 
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hnhtl etc. “With roforeaeo to llw two iorti of appolUtim 
whWi will como immodiatclj to bo mentioned appellatirM of 
tbi* iort may bo termed nrafraf 

Ibern aro otbera by mcona of wliieh, in addition to tbo 
pnnapnl object the idcaof Roneralapproliation m babitaaUr 
attached to tJiat object la prcaonted aa, tnrfuriry Aonoar 
pirfy yeaeronty ym/i/arfr etc. Thono are termed eulogislte 
or lan^tory 

Otbera tliero are again, by meana of which in addition to 
tbo principal object, tho idea of genonxl diaapprobatron oi 
bnbitaally nttacbed to that object u pretented at Intf 
aranee fernry corif/oH#Be« pnxfiyobty etc. Tlieto maT bo 
tonned rfy*/oyiWic or TitoperotiTO 

At to tbo mode of employing tbu fallacy it neither ro- 
quiret nor to moeb at admltt of bemg langbt a man falli 
into it but too naturaUr of blmtolf and the mom naitmlly 
and freely tbe ku ho tndt htmaelf nnder tbo restraint of 
any tuch tento at that of tbome. Tbe great difficulty it to 
unlearn it In tbe case of (bia. at of to manr other follacKw 
by teaching it, tbe bttmblo endcarour boro it to unteoeb it. 

In ipeaVmg of tbe fonduct tho bcionotr tlie intention 
tbo moitoe tbo di»po«tioa of this or that man if bo bo one 
who it indifferent to yon of whom yon caro not whether be 
bo woH or ill thought of you employ tho aeatrai term — if a 
man whom on the occation and for tbo purpoto m qaottion 
it 10 your object to recommend to faronr otpocially a Tnon of 
yoor own poriy you employ tho eulogutie term — if ho bo a 
man whom it it your object to contign to arertion or con 
tempt, you employ tlie dydogttiie term. 

To proposiUon of wbScli it lo tbo loading term erery 
neb eulogittio or dytlogiitio appoUatiTO, tocretly at it were, 
and in general insantlbly tUpt m another propotition of 
which that tame leading term It the nbjeot, and an ataortion 
of approbation or duopprobotion tbo predicate. The person 
act, or thing m qucttion » or deterrci to bo or is and 
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deserves to be, an ob]ect of geneial approbation , oi tbe 
person, act, oi thing in question is or deserves to be, or is 
and deserves to be, an object of disapprobation 
I The pioposition thus asserted is commonly a proposition 
that requires to be proved ” ^ 

Illustrations from daily hfe aie mnumerable A change is 
to those who advocate it, ‘an impiovement ’ , to those who 
oppose it, ‘an innovation’ or ‘a revolution’ what is 
‘ liberty ’ to him who desiies it is ‘ license ’ to him who dis- 
’appioves of the pioposed relaxation of lule the ‘strong 
government’ of the ruler is apt to appeal ‘ tyranny ’ to the 
subjects the same mateiial surroundings are ‘ necessaries of 
hfe’ to those accustomed to enjoy them, ‘gross luxury’ to 
those who lach and envy them 

Names of parties and movements are fiequently of a 
question-begging character ‘Progressives’ suggests that 
the rival party is opposed to progress, and ‘ Moderates ’ that 
the other side consists of men who are imbalanced m their 
desire for change ‘ Piee Trade,’ ‘ Pair Trade,’ and ‘ Tariff 
Eefoim ’ are equally successful in suiTeptitious appeal to the 
feelmgs and in illegitimate suggestion 

(h) Assuming^ the Gonchmon — The question may be begged 
m other ways tThe copiousness of our vocabulary makes it 
possible to assume as the staitmg-point of an argument a 
mere paraphrase of the conclusion to be estabbshed ^ We 
may be assured that a certam salve will reduce nutation, 
because it is an emollient Oi a conclusion may claim to be 
drawn from a conelative proposition stating the same fact, 
as that Brighton is south of London, because London is 
north of Brighton 

(c) Gxrcnlat Beasoxiing --—When a proposition is assumed 
as the starting-pomt of one step of an argument, and drawn 
as a conclusion from another step, the reasoning is appiopn- 

’ Bentham Book of Fallacies, pp 214 21G 
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bItW cinmhr thi' (wo ntfpi aro (cl out w«1n 

ItT fido tbo fallanr In malt manif<st lull wb«*n (Lot am 
uppiral^l from rarb otJn-r lor fM*Tliap« manj pQpr* It " 
lllrlr to o^po Iho nntro ln»tb of llio ?mU*r and of tho 
rra*Vr In Ibo orj’bloi’nth rmturr I)r rnMlIoy m bii 
Ilutory r/ Ihf C. rrp/»(i' 0 »# o? CAri/fiani(g “arpum that St 
John * Unfftujp m to 1*0 nnt<T»( oo«1 in tlio Unitorwn aon*© 
bocaa«o tlio rarlr Cbri»tJina wrtt* Unitarians ond that tlio 
carlr Clmttiant wcm Unilanana lv<c\a*o SU John ptrachoa 
Unltananlim ” ‘ 

( t) hnj’potf 1 Ariaa/ — Ono of (ho mmt fortilo aourttsi of 
error In tba lilstorr of thought haa Ihvd tho (uturoption that 
certain penml rmposilmns which inmlTO lh« coocluilona 
drawn aroaiioma1(c 

Sara JoKioa If it ho rvallj a pari of our conilitution 
and not a mrro of ilto law tkat Ike htny can do no 

trroB^ it U not tho onlr matanre in the wi»c*t of human 
initltDtiont wlrcfo (h(yii 7 IS at rananm with pradw That 
tho aormiffti of this cmintnr ii not amcnahle to nn;r form of 
trial known to tho lawf ia miqUMtlonahlo But esrmption 
from puBiahmoot ia a ainpolor pHTih^jo annoxc*! to tho roml 
character and no waj oxclmlrt tho potsibilltjp of detomnp 
it, A mlitaVo m thia matter prored fatal to Charica 
and bU * 

JoKiCB him*clf commiltfsl ihU follacj when bo wrote to 
tho Duke of Bodfonl 3Iy Tiord wo are too well acquainted 
with TOUT pocimlaiy character to think It posiHilo that *o 
mauT publw sacnficcs aliould baro been made without aomo 
pnrato compcntations • 

If anyono ahould arpuo that no tm»t should Iw roposod hi 
JI \oti«elo* iKCauiO he ia a natiro of Croto, and wo baro 
St Paula testimony that *^Tho Crotana am alwayi Hart, * 

* Blr Lnlio Btepheai La^tA nom;jliS ih Aa Et^hJttTUk Cenlary 
toL L p. ^3*. 

• l*rrtft« to lAitcr* * Let 2X * TU«» \ 12. 
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doubtless the argument -would be scouted , though, had the 
Greek statesman taken the opposite hne to that he has taken, 
it IS not unlikely that some popular orator or newspaper 
■would have regaled us -with it 

A vast amount of reasoning has been fallacious because it 
has rested on supposed axioms, which experience has smce 
proved false No age has been fiee from them, and there is 
no branch of knowledge m which progress has not been 
hindered by them Advance in knowledge of the material 
world was hanipeied foi centuries by the behef that the 
ancients, especially Aristotle, had exhausted the field An 
admiier of Aristotle “ refused to look through a telescope, 
lest he should be convinced of the existence of Jupiter’s 
moons ” ^ The infaUibihty of the ancients was generally 
regarded as axiomatic 

The seventeenth and eighteenth , centuries were especially 
prolific of supposed axioms regardmg the nature of man 
Thedi-vine right of kings led to acquiescence in^much mis- 
govemment, till the opposed di-vme right of rebellion ap- 
peared to some as equally axiomatic Then followed cml 
■troubles m England, and, a century later, revolution in 
Prance 

That aU human impulses are evil was regarded as axiomatic 
by the Jansemsts , that the same impulses are good was self- 
e-vident -to Rousseau The former attnbuted all actual good 
in man -to the direct compulsion of di-vine grace , the latter 
saw in the corrupting iillluence of society the origm of all 
human faults 

XTndeilymg these and similar assumptions was the supposed 
axiom that human nature in itself is colouiless and formless, 
alike in every individual, so that men and women owe all 
their personal chai-acter] sties to influences exteinal to them 
To account for society it was assumed that, at some early time. 


* Dr C ilcrcicr Carnation, p 205 
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ii>«n entered into a toctal contract to Uto togotber in peace 
so that ^ Uie state rests upon the Tolnntarr consent of 
mantind to tmst ttw magistmto with powers ncccssarr for 
Iho protection of their cirll interests,” * 

Onlj while tboso assumptions were accepted as axiomatic^ 
ond so neoding no proof could llior blind men s thought 
As soon as each is scnotulj challenged it falls hko a pack of 
cards, "The imaginary [social] contract has confessedly no 
plooo in Iiiitory and it is easy (o show that it can hare as 
IHUe in philosophy”* Bat for a couple of centimes they 
mislod and confused men s thoughts on subjects of tbo 
greatest interest and importance 

It would he hard to find a more sinking illoslration of the 
lengths to which the mania for patting forth ungroondod 
assumptions as axiomatic truths may go than Bishop War 
burton s claim In a word an ostabliihod religion with a 
test-law IS tho anirersal roiee of nature ’ 

In still later times the faronnto assumptions bare boon of 
a matanalurtio character Tbo toodencr is to assamo that 
onr senses are not only gateways of kmowledge of the wotid 
about ua but detenniaants of the poasibilitiea of existence 
Looking hack on the history of thought, wo should do well 
to take to heart tho words of Sir OUrer Lodge i That the 
earth is a speck Inruible from any ono of the stars, that we 
are on a w^d which is but one among an innumerablo 
mnlhtade of others, oaght to moke ui realiK the utter 
trfriallty of any new of existence hasod upon fonuhanty 
with street and tram and office, ought to gire xu somo 
sense of proportion between ererrday experience and ultimate 
poolitT ”* 

' Btepliaj I Op. dr Tot. it, p. HtL 

* Und. Toi n, p. 179 

* DrTTM Lcyaliont quoted by Sir L. Stephen, Op. cU. rol U, p. IM, 

* Artlole on TTu Rtaltiy tff Co»tbmed Em(ne« Tkt DaSf 
Ohivnid*y Kot 14 1010. 
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^ One of the giOTtest services of modern science to human 
ithought has been to make men critical of assumptions Un- 
happily, the assumptions of oni o-wu day aie the last to Avhich 
ive think it necessary to apply the test to which wo submit 
those of earlier thinkers 

(e) Paradoxes — Some assumed UMoms aie contrary to 
current opinion These aie called paradoxes “ To maintain 
that all intelligences aie e(pial (Helvotiiis), that aits corrupt 
manneis (Eousseau), that property is theft, that auaichv is 
the true form of goieninient (Pioudhon), that the animals 
aic our superioic (Montaigne) these arc true paradoxes’” • 
But theie aic other seemingly paradoxical 3udgemeuts 
ailncli are icalh in haimony uith the laws thev seem at first 
siuht to coutindict , such as, a hod} heaner than an can ll\ 
through the air, an asimptole is a lino which appi caches 
noarei and noaroi to a straight hue, but nevci reaches it 
lioger Bacon’s anticipations that " Instruments for naii- 
gatioii can he made iilnch will do awai with the necessity of 
rowois And carnages can he coiisti noted to mo\e without 
animals to driw them, and with mcix’diblo vclociti !Mnchmos 
for fl\ mg can ho made ’ weio m the highest degree paradoxical 
to his thirteenth contnri contemporaries to ns thei are the 
commonplaces of dad} life 

A true pai-adox, then, is m opposition to a true law Others 
nni he inconsistent with men's experience hithorlo, and yet 
Iwcomc pirts of the knowledge and life of the future 

(7) iTfi of AnnJotjij — A fviounte rlietoncnl 

mode of lieggiug the quc'-tum is to assume that a metaphor 
or Minile his prolntuc force 

{ An analog} js an identiti m relition Fnllaci arises if 
) this id' nut\ is exteii lei to other relations 

'I'hns, ohiiu' V ur the otTspnu.g of the ‘ molhei ’ couiitri 
To infer from that a ]ui ml il power m the latter to determine 
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tlic action of tlio formrr lo I 'i* th-' quctlmn a^ to all 
rrlatlon* outride tliat of ont,iti to which olon tlio metaphor 
oppTl''^ 

tJlmiUrlT a eornmnnitr i« litn an indiri lual m bems an 
organise*! whoV- with distinct pemonAJily aira« anl duln»i 
To lnf'*r that at joirw imItboop a rmmnanilT mast ml r into 
B period of ^*nile drear ar l« iho fato of rtiTj indindnnl i« 
to iiejj the qne linn a to tho nature of tho life of pry4ptT 
Kquallr fallanoni arr conclusion* Irawn fr m tho nalttn 
of th" terms of an analog f >r similar n*lrtims mar hold 
liotweon TTy difTrrmt wts of term* If I nr \ u ore o« 
slow as a alu^ Vuu smro him as faitbfuilr ai a do;; 
tnj loforloeutor would lx* apt to lam ujion fno with in In, 
nation and demand I>o roii «ay I am n nlui;? Is tlir 
•errant a do^ that ho tboul 1 do this croat tliioR? If 
onr impltcatloo of the Unil Is inlco lol tho quMtion aa to 
ehirarter ii helped 

Howmadj tito tame rvUtioa mar lio erprcsM>l m ilifloront 
lenni is crUmccJ hr the farihlr with which an orator mt*e» 
hit mrlaphort in attemptioc lodnro homo hii raeanint Mr 
II, Hlafcliford had Imt ono Idea in bis mind when ho wrolu in 
Tke TTerUjr Dftjyitfk In thi* IdsiIkius manipulation of the 
thin end of tho Tory we-lgi do wo not peremro tho cloron 
hoof of tho Borpent castinp lit thadow lioforoP • 

Equally CalUdons Is il to conclu le that diffcn ncci in 
many drcamstinco* maho It ImposilGle for there to In a real 
liteness m relation ilelona differ rery much in appenmneo 
They differ chielly in their fruits hut alto Tery much m 
foliage and mode of growth Some molona arc only oi largo 
aa vmaH plums otheri weigh as much as slxty>tix pounds 
OjJOTBnety has a Knrht frvit. Anoih^r }» not roore than an 
inch iu dlaraofcr but sometimca morn tlum a yard In length 
twisting about iu all dirceiioni liko a sorpont. Somo melons 


‘ Dr 0. MereJer t ^ ^ ew Loyte p. 3^ * Pnek mL cL p. 270 
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are exactly like cucumbers , and an Algeiian variety, -when 
iipe, Clucks and falls to pieces, ]ust as occurs in a ivild 
gouid ” ^ But to assume tbat any one of these varieties is 
not a melon is to beg the question as to the possibility of 
identity of nature bemg combined -with variety of appearance 
(g) Begging the Question in Induction — ^Wlien our thought 
( starts from particular instances, oi facts, "we beg the question 
'' whenever we select such facts as favoui the conclusion we 
wish to estabhsh, ignore those that are opposed to it, or, if 
we cannot do that, distort them by exaggeratmg some of then 
aspects and neglectmg others 

Many people used to beheve that dreams were prophetic 
They dwelt solely on those that had ‘ come ti ue,’ though the 
‘ coming true ’ was often estabbshed only by allowing a very 
generous margm of discrepancy between dream and fact 
Indeed, the inile of mtei^pietation was not sure , for did it not 
also become proverbial that ' dreams go by contraries ’ ? 

‘ To meet a black cat is lucky, for many people have met 
black cats shortly before some good fortune has come to 
them ’ Yes, doubtless But how about the innumerable 
times when the cat is met and no happy result follows, oi 
the smaller number when the good fortune has come but has 
omitted to send the sable messenger ? 

The overlooking of pertment facts is often called the 
I Fallacy of Non-obsei vation , that of taking facts to be other 
'than they are, the Fallacy of Mal-ohservaiioiu This they are , 
the fallacy consists in taking a part for the whole, and so in 
giving a wrong mterpretation to what is observed 

But we always collect facts with a purpose We want to 
answer some question, oi to solve some problem , and often 
we wish the answer oi solution to harmonise with an idea we 
already have Then, if we consciously choose and manipulate 
the facts to make them fit into our theory or support our 


* Wallace Darwinism, pp 87 88 
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tnibn Ko fopliIitKalljr Ik^ (Iio <|ur*lion ti (o tlic truth of 
that tarourcJ folutlcni 

So too wo bog il^tboQ^h tjol phiitkallj— whrn with 
out ad(H|nato inrjtriry wo jump to llio conclution that wo 
haro takrn Mcotut of all tlie p<.rtinr>ul facta and that tlioj 
am all oa «o oamcna thm to In. Hiia m timibr to tho 
B«^aroptk»n witliout ctamlnation of aomo graoral propoiition 
which wo UlogillmatcW rriPXf'l aa aibmatic. 

Into tbo difficaltioa of ohaorratlon wo aliall not ruler bm. 
Tboj Will Ini 4lt«cuiv<<i In the nott chapter Snfllnont now i4 
it to point ont tbo nevd to bo on our gunnl againxt all 
attrnipU to tna Vo facta fit into oar lh»*cinri an»tdJ of 
roonldlng our tboor?« Into oocord with facu. 

(U) Aaatjwrrio’t or ntr t nertoua Qommox — The qae* 
tion maj Iw ln<ltJts.llr br etfuming that a certain 

aonror haa been pren to a pronoua qaotUon from which 
aofwer the qnc^bn now pal denm ita meaning Thu lias 
traditlonall/ lirwn known aa tho fot/ncy 0/ JfrtRj Qurr/tonr 
[rUn» Intnrogalionft] Hut, qn Pr Mcrclcr pointa ont 
“ it ahould ratluT Iw rallrd tbe^^Blbcr of the prenonN qn^'N 
' tion forlt latheniegitimatooNNumptionofananrwcrtoeomo 
jqueaUon that abodU haro been anawm^l anil hn notrlioon 
l^fore tbo problem wo* irtatrd • 

Tbo time hoDourotl eumplo (• Hare you left off beating 
jour father? Tlw reaponto you or I would mako— But I 
neror did beat mj ftthorl — thowa tho naluro of tbo fallacy 
of demanding a eategopienl '\e« or No as tlie aniwor In 
diapntation tocli qaetiiona MOm to hare plajed a not incon 
nlderahlo pert. 

In aneh a bald form the bdlacy nldom mccU ua now*a 
dayi, Tet it ia In fact a reiy frequent form of fallacy and 
otto that often etcapei recognition. * It olXecti tho rery 
beginning of a piece of Indoctlre rcoaoning for it lioa in the 


' A \tm LogM ji. 387 
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statement of the pioblem that leasomng sets out to solve 
“ Why does bread and butter alivays fall "with the buttered 
side down ? is a ‘ fallacy of many questions ’ until it is estab- 
lished that it does so fall What is the connexion between 
changes of the moon and changes of the weather ? is a fallacy 
of the pievious question until it is estabhshed that there is a 
connexion What is it that makes food that is cooked in 
coppei vessels poisonous ? is a fallacy of the previous question 
until it IS established that food so cooked is poisonous Axe 
the lectihnear mai kings on Mars canals? is a fallacy of the 
previous question until it is proved that such markings exist 
Why aie savage races always cruel ? is such a fallacy until it 
IS pioved that they always are cruel ” ^ 

The fallacy may easily be committed in dealin g with 
statistics In a sense, ‘ statistics cannot he ’ But unless the 
prehminary question as to how they are to be used be an- 
swered the conclusions drawn from them may be unjustified 
In a book on The Law of Population, published in 1830, 
the author, Mr M T Sadlei, collected elaborate statistics of 
the numbei of inhabitants to the square mile, and the number 
of children to a marriage, in different places, and from his 
an*angement of them aimed at estabhshing a law that the 
deusei the population the fewer were the births In re- 
viewing the book Macaulay showed that by arranging the 
same statistics in a different way an exactly opposite result 
could be obtamed ® Mr Sadler had assumed that his ar- 
rangement was the only pertment one 

To take another example “ In estimating the eammgs of 
labour [in the latter half of the eighteenth century]. Young 
gives many and elaborate tables based upon a preposterous 
postulate, the unieahty of which he admits The labourer 
IS supposed to be m constant work, and to earn the average 
of the three seasons, hay-time, harvest-time, and winter, the 
* A Neio Logic, p 3SS 

‘ See two reviews m the Edinburgh Review in Miscellaneous JVrtltngs 
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laitcr being fortr-otie cmt of fiftr two wi-eki wife it lo 

work In liaj and harrctt lime nml to gi t tix week* work in 
winter Ilit ©l<le*l eon it tilioa fiml band hU Mcond nn 
ordituiry lilnd« liie tUlnl a fanner • boT each at the nrerapa 
waget which toch a calling auppUed Ono of hit dauphtiTt 
it to bo a dairy maid and tho other a common maid. Tbit 
family of teren aro all capable of work all at work and aro 
all collecting their waget inlo a common fund lie findt 
the aTerago of tneh a family t waget to Imj cJom to ilSl 8t a 
year Now it it pUin tliat not one family m a thousand 
corretpondod at that time or afterwardt to “V onng t hypolbcfii 
and t^t tbereforo the crdculationt lo'O'l on the ilatctnenta 
are, at regardi tbo remuneration of labour cntirelv fietiliout 
What they do ropretont, and at I bohere accurately la tho 
aTcrage coit at which a fanner m tho Eatlem Countie* conU 
pTocuro the torricea of toren peraous m the hstnbntlon of 
occupotiont in huihandry ' 

follacT It latent m the tuppotition that tho procoitot 
of our mudt can be inrettigatod and mmtured br the methodi 
of phyaict Bofor Q_tbit caa_l»e granted tho prclinunnrr at. 
fumptkm that tlienj arc mental units conrtponding in tomo 
denmte‘'waT with phyticaJ unlU needt to bo juitifiod Not 
only it thit not oiiomatto, but many tlimLora too objoctiont 
to it which in their opinion, render it untenable 

4 rallaciofl eonneoted with Frooeaa. 

(i) JffooTCJ«UBirw AiiooMn'»T.»(NoH Sequitur] 

(a) “ [Tbo writer in tho newspaper] it m Latte to thow 
that [the body] wu noi k*ept on ihoro for if to tome trace 
would be found on thoro of tbo raurdoTcrt I pretume you 
mile at the teynilnr You cannot bo modo to teo how the 
mere duration of tho corpte on tho thore could operate to 
•taltipfy trace* of the ataattmt. Nor con L”* 

> ThoroW Rogefi i StB OrtUeovj </ II ori: Ifopw, oh 17 

* E. A. Pot i Tl* Ifftitry Mans Poffti. 
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(&) “ Tlie average puce of com, it has been said, has fallen 
considerably since the establishment of the bounty [on its 
exportation] But this event must have happened 

m spite of the bounty, and cannot possibly have happened in 
consequence of it It has happened m Prance, as well as in 
England, though m Prance theie was not only no bounty, but, 
till 1764, the exportation of com was subjected to a general 
prohibition ” ^ 

These examples show the nature of the fallacy Mere, as^- 
sociation m the mind, often inspired by some prepossession, 
IS mistaken for cogent reasonmg So what is irrelevant to 
the conclusion is accepted as pi oof of its tiuth The conclu- 
sion drawn simply does not follow from the premises The 
whole ‘ argument ’ is mconclusive 

To infer an mcrease of dmnkenness from an mcrease in the 
number of convictions for that offence before the magistrates 
m any district may easily be a non The latter may 

be due to greatei activity on the part of the pohce, mspired 
by a "Watch Committee of teetotal leanmgs, to greater seventy 
of the magistrates, or to both combmed Concurrently there 
may, or may not, be an actual mcrease of intempemnce but 
there may, equally well, be a positive deciease The evidence 
offered does not estabhsh the conclusion 

The example from Adam Smith illustrates one of the most 
common forms of advancing as sufficient reason-statements 
which aie madequate ” Events that "are connected in tmm — 
whether as occurrmg together or m close succession — are 
imagmed, on that evidence alone, to be causally coimected 
[Gam (or posi) hoc, ergo propter Aoc] 

/The attiibution of a prophetic value to dreams, or to black 
cats, commits this fallacy as well as that of begging the 
question Many people attribute the frequent and heavy rams 
of 1915 and 1916 to the firmg of cannon m Planders and 


Adam Smith The WeaUh of Nations (1776), bk iv , oh 6 
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France But thf* finnj* i% moch moro conttnuom tlum tho 
rain and frrqafnt hcary rain not nnknom In timrs of 
peace Tho a^vxmUon ii not conitant and if it were it 
would itiU bo n<>*r*»ary to ithoir t!mt tho Dnnp to affect* tbo 
atmosphere a* to induce mm. 

AWnco of proof of TKcmsaTy conneiion ntutM all arpu 
ment* from rocro inranable •itnullaneilf or *ucce»sion erm 
tbouph further rewnreh map Mtablub a causal connciion 
FalUcr doe* not nvoan tli^pi ■la^ero^t 1* certnmlj fal«V-l)at. 
onlr that it i* notjiroTcd to Iw truo bp tho^endrnfo ofTered | 
r^jf "N endor* of patent mcdWDc* pnblnh maoT testimonial* I 
from people who haro rccororcd their health after taking 
them Until it ii ettablUhed that tbo medicine in qucftion 
has a enratire cfTe^'t on the pathological condition* tho 
infereoco li tin*afe. Moreorer tho Tendor* do not obtmdo 
upon pnhlbnotko cane* in which a -cure did not follow 
onipthe farouiublo case* are adrertited the quettion li begged 
ai well 

(ii) EuBoa* nr SELCcrioir or EriDtxcx 
(a) Fallacy of Acc\dfl [Aecidenc] — A beginner in tho 
itudp of derooustrotiTogcomotrp in inTestigallng tbo gonoral 
proportie* of tnangics draw* a 0gnro which it map be, 
i« approximalelpan equilateral triangle In tbocoursoof hb^|. 
reasoning he dednoes cunclnwonii from the aixidcntal equality 
of the ildet, and imagines thorn to bo true of all triangle^ 
Ho ha* introdoced into hi* ro wmn g relation* foreign to tho 
problem uponJwIiJoh l^i* engngod__) 

On quTto similar lines Rousseau assumed that orlls aotuallp 
eiiiUng m Froncli sodetp m tho eighteenth eenturp wore duo 
to the Torp oxtstcnco of aocietp and drew theooncluslon that 
bnman nature could be pure onlp in a *uppo*od state of 
nature, in which eocTi indindual would be independent of tho 
influence of the commumtp 

The argument that sodal ills of the present dap are 
Ineritahle, so long as indiridual propertp exist* and 
o L 9 
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U Lrtn'trr a pm^'rat nilr l« wn nplt applto-l to a particuLir 
ciw or rooTrrvJr vlnn a pcirticnlar ra#o in wronplr an 
nntJiM to fall un«lrr a pcncrol nilo lha falUcr U comiuilt^Hl 
An a prufTol raU* it ii wn np lo atK^i Lnirm int > |>oopV 
1ml thjn aljonM not Inn Im* a auipx o from porformiuR on^ 
nficratron oain tbo fonowin;;aiirrilotf>(ira Uiinnunamlannadot 
at tiK* Iifpinninp of tho r»^ht«n*nlh crntorr “ IIi« J xrrllcncj 
Kapprm^l to fall dotrn in a Lin«I of a|)oplcxtH* Ct ahcn iir 
wa* paTinp a morninp ruxt In tl»c houio of an arquamlanro 
Tlio coofuxinn tran of conm* Tory pn at no 1 tuMwmp n irrm 
dcsjulclwHl in nrrr dirrction to fin 1 a aurp^sjn who upon 
hl< arriral drdaiT'l that tiia h lorllmrr ronil l>n iram«Uaiclv 
hloodwl, and pn*parc«l Iilma-'lf forthwith to porfonn U« 
op^llon tho larlaroan w'rTnola of thorrain «y who wore 
there lo prmt numlyra no aooDor aaw the aurpron preporrtl 
to wound the ann of lh«r loaater with a aharp ihininp 
milrunwmt than the/ drew their aworJ* put tbeaiKlrcsin 
on attitode of drfrnre and awore in pure SclaronK* that 
tboT would morder an/ man who attempted to do him the 
fcliphtcjil injur/ J Ik* had Iioon a rrry pocnl maater lo them 
and they would not do«orl him io liu mlifortunca, or ruffer 
hia blood to bn »be<l while be wat hin pnartU and incapable 
of drfcndinp him«olf B/ pood fortune, tbo reartar/arTired 
alwut thin period of the dupute and hU Ejcollcncy reliored 
from Buperfluoua blood and pnrfloui oifrction wa*, after much 
diCIcultT restored to life ‘ 

The peraistence in our own da/ of tbo assumption fro 
quontl/ mado in the past, not on!/ br irresponslblo wntrm 
Imt also b/ mrponslble Btatcamen that tbo introducUon of 
Fngluh bftitutioni will euro all tho ills of tho bod/ pohllo' 
InercT/countr/on earth rogarJlcM of its hutory traditional 
and toaol atructuro la a atnLlnp proof that thia falloo/ ib[ 
b/ no mcana obeoleto 

^ Rplnoj Smith i PtUr Plgmi jr $ Lfllcrt LeL 0. 
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5. ITeglect of Evidence 

(i) In Atplication op Tiibories lo Pkacticf — All 
tlinikmg deals v\itli matter selected fiom the great -world of 
fact It IS ahstmet, because it omits from consideration all 
that it behoves to bo n relevant to the purpose in hand 
Honco arises the danger that it should appl} lis abstinct 
conclusions toconciofco facts nitliout allow mg foi the influ- 
ence of the fucfcois it has disregarded m its inference 

The law's of motion aio valid conclusions as to the action 
of physical forces considered abstiactly Tlie universal fact 
of friction 18 disregarded But in applying those laws in the 
making of a machme the influonco of this omitted element 
must be allo-wed foi, oi the machme will not work 
/ Similarly, theories of ethics which take account only of 
reason, or of the desire for pleasure, as guides of conduct, 
have littlo value for leal life, in which so many factors co- 
operate in deciding us liow to net 

The political economy current in the fiist half of the nine- 
teenth century was an abstract system, built up on the con- 
ception of the ‘ economic man ’ , that is, one whoso actions 
wore solely determined by' desiro for wealth, who was in 
egual and free competition with all othei men, and able to 
turn with equal facility to any occupation All modifications 
of economic activity due to other spiings of action except 
laziness or desire for pmsent enjoyment, — such as chanty 
for others, force of custom, vengeance, or stupidity — were 
Ignored Had the results been regaided as equally abstract 
with pure physics, they would have had an intellectual 
interest Unhappily they were apphed m much mistaken 
legislation, without any such modifications as are made in 
the theones of physics when they are apphed in machinery 

Always it should be borne m mmd that " arguments about 
the abstract cannot handle and determme the conciete ” ^ 

* Card Newman The Gmmmar of Ament, p 271 
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Ofun «r> Imar * !lM#n\lTrrr wrll in Un^'rr I'Ol it 
utm I It In j TIh* l}»rt < 1 ^ r li\* in mint! 

i« jn«t *n h tb*^ •• th<^ \ tmo lht'-»rT cif 

fira tuTi tn IiS-h rnnrluti<m« 1 *t fv nt^J^ratirtn of ll>o 

io »hi^b Itii* hn fn !*• d^nr It Ulr>» 

into rttfi tdormtioo t4»rT r’»Tai^t« uh^'b tb»* •lutntol 

ll»<s rr oroil* It lliat oirTTtliinc winch tnaf 

•ffrt-l jrncU'vi ii Io » f rartiojl jof^tioo 

(ii) Iw I or Cmccwwrijrtui. iTiutnci: — 

I rm if all tb" ri iJrnr** I** nv^cnl {la lt»tal wm^ht mir !•»’ 
wrnuRtt ntirnatM Im!iro-l rti Injco i« Inown at nfvtim 
tUntiil Itt furm fimtitU In Ih*' of imlo. 

p^l'*nt of orltni** all |•^mtln^ to obo ftmrlution 

whWi hr thnr xarw’tT anl conti Irtjrr nn^ • ttrmclh of 
ptwlal'UitT «Ll h for j rwiical wo ari^ t at proof 

lodo^l it i« ofirn the onlr prva f arailalV A lmrKl»r t>r 
Tnurlrrmt rlt (lat oWrrafion of hit )<w%l* lor hit frnoaa 
wlilfh wmjtil maVo Jlm-i rtil^no" aj?i(n*f him arailabh* 
Mt^-b if In tori il inTt^ti(:iti m mo»t ln> t malal^ to or 
rum Untul imJ nr** 

In O^hoff with tufh rrl )cj>m two fallacy am po»»il Jr 

FinL I arb of rvi mat I** rontl 1 rr-l hr ittrlf 
wb^n itt foTtoatirr form it ttnall and tho ad lo-l itivnf^lh 
<lu'* to tbdr comlnnathm l«o Ipjoml Tbrt am adlc^l 
!o-^w.ilicr wlirrrat tbo multul ti)||>or1 they pro to rarh 
other main ibor cotnIniutioD a j nJuct of factort ratbrr 
than a turn of uaiU Of tint nimuUlitu form iho rtidoocc 
■ddurrj in fatonr of the W»ef tliat the ]xUfT$ of Jmnxtn 
werv written ht Sir niifip francit ft a tn 'd lllujifralion ' 

BrromL The cuuuUlire rtllmrr mar l>o rc^nlrd at 
fumiiliint? a certain proof lJut w« ham proof only whon no 
altrmatlm it jiotilhle and drptimfctanlial eridenco cannot 
entnrt) tbit Tho clrraenta may !»• mcrtrlr coinddcncet to 


fw |ip. tu>]a3. 
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that their apparent cumulative foice is lUusorj At the 
most such evidence can make anj alternative highly im- 
probable So it is laid domi that “ In crimmalpiosecutions, 
the circumstantial evidence should be such, as to produce 
nearly the same degree of ceitamty as that -which aiises 
fiom diiect testimony, and to exclude a rational piobabdity 
of mnocence ” ^ This is what is meant by ‘ piactical pioof ’ 
no avoidance of the conclusion seems possible 

On such practical proof — that is, on a high degree of 
probabihty — we have constantly to act Many an unwise 
decision and un3ust sentence has home witness that such 
action may be based on eiToi 

These aie aU logical questions That is a defective logic 
which supposes that all thought can be reduced to lule, and 
refuses -to considei any aiguments save those that lead -to a 
formally demonstrated conclusion It must be acknowledged 
that such un3U8tifiable hmitation of its scope was long tiu- 
ditional But the defective use of logic is ceitamly not a 
reason for the neglect of logic, it is a call foi a more 
adequate use of it With logic, as -with other good things, 
“ the abuse taketh not away the use theieof ” 

’ Philhpps Zatu of Evidence, \ol i , p 456 (quoted by Newman, 
op ci ( , p 316) 
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TI!L STDIA Oi ^AUTrf 

1 Obttrratloii d«miind« SkllL 

It li rrUlt^l that in A c«*r1a»n otnlln^TJlal Irp^Uturo a 
propokal la Totn a trranl f *r Iho | mrisinn of |pchn»fal in'riroc 
tion m opncultnro wa* atronRlr oj>jK>*<^l 1 y tha Uml'OirtiPni 
on Iho pround (lot it wa^ unnr^^'ary ITw prop<w^rqnieUj 
a*tM thc**<* TOCTfrruini obj«^:loni if ant of ihera would Im pood 
moogU to loU him whrtiwT a oow • horn# aro Ix'hiod or in 
front of licroan ono took np the clialimpe and tho 

Tolo WM airTOf«d to wjtliout fiirtbor di*cu«lon Hut it wai 
noticrd ilut llio propounder if tljo qurry which lul otot 
throfrn hm adrrraarica did not huntcif aiqq Ij tho antwer / 
Can tlw reader do foP If nolliemoillwcimriiiml that ho! 
ha» frequently eccn what Ito hae urrrr noticrd^ If hn ea«‘ 
antwtJT Ihw particular qne^ion ho may rasilr End olhera 
which will bring home to him the aamn truth In wital order 
docf acat raoro its legs In walking? Wliat la tho exact 
pattern of tho carpet In Tour diningroom? How many 
window! are them In tlio Town Hall Y 

Wt might go on indeOolloly It toon Iweorae* cridont 
eren to tho moat Incrednloua that our knowledge of many 
familiar objecta la aufliciently <fmr to onablo ue to recognlio 
them but not dtrltnci na to many of ibmr dotaila 

I hop. h Bot ch ^erri itg TJtat h whf w& male to 
many miatalree ai to what wo hare icon No odago deaerrea 
leaf rcapect than So^g is beUoring In many cases we 

ibonld bo nearer tho truth woro wo to roTerao it and say 
ISS 
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‘ Believmg is seeing ’ For we often. ‘ see ’ wliat we "believe to 
be befoie our eyes when in truth something quite different is 
there ^ 

It follows that observation is a work of s'kill, and has to be 
learnt 

Iv / ' ' 

2 Observation is Selective * J ^ 

Out of the immense mass of impressions on our senses we 
pick out some to study with attention That stud-y is ob- 
servation 

What we so select is detemuned by our interests A 
tourist who IS interested m architectuie will study buildings, 
choosmcr those that are of most worth as chaiactenstic of 

o 

various periods, or as serving some definite purposes It 
may be that m this general interest he has piominent m 
mind at the moment a more particular mterest, and so confines 
himself to churches, oi, yet moie narrowly, to churches of a 
definite period, say, the early Q-othic If he be himself an 
architect and have in hand the designing of a new chuich, 
his observation wiU be detennined in detail by this purpose 
He will attend most to what is cognate to it and so helpful to 
him in his work, and will pass by with much less mtense 
observation features that do not fall in with his scheme 

Another traveller over the same ground may be a botanist 
To him the objects of interest will be quite different He 
will study plants and tiees and flowers, and if he be at the 
time worlong at some species.of plant, examples of that will 
most engage his attention 

Another may be a student of sociology , to him the 
arrangements of pohtical and social life wiU be of primary 
interest 

Yet anothei may be a gourmet He will give close obsei - 
vation to the meals seived at the hotels and restauiants he 
frequents And so on 

‘ Cf p 99 



rnc #trr»T or TAt-if 1*^* 

wjf j^r»«n m»T l-^ Jnlriv^trtJ in m**n» tlnn 
oty‘cb»« of H jt lb« rul nUilr^trlj 

U d <rnnln~l bi" inu*r»-»f 

3 8p«elftllnUeti of InicrctU. 

To Ihst 4<> iDfrrrt u* »o |at noio'n'jitt^illf'n 

than ii drinanJ^O hr th" prwHi^ may «i h to maVr> 

of Itrtn Inl'^rr'l i« aJ«i»rp p 

W o hy ip'iti;; op^ (oull p-*!!* of injj m Ion* T > oH 
»rp pro •« mnch nrkU'» a It to m»Vo oio of tlinn 

Oat of Ihip pTvoral ItHlrt^rmiOPtrant drjrrrolnato intrrr^U 
pflw ncronlb^ to car U. lop irorUnff in onr purp'un 1tott» 
\Vl>on an Inanlo La 1o I* rrry ptmoK it Pfp*l» f r f(v ! TTiat 
wf *03 in tbc •Irup;!'^ ot p*amp ami 1 nno npmul Pom un 
dlnp or forrol I*t ouIpj Io iiifliM*ntv« lnf«> t»'cnj*»li rtj« whirh 
tirU it no acopo Ilut loo t mra hare no *Of‘h oTrrpowonni. 
Itopulpo (ovor^ a J Gnlto linn of ortlrity Th r m>kp tho 
boit of tlrt' circTtfflilAn'^^ In whirh tltor find !l>no*olrrp an ! 
ofton onlr Imlf eoBKtoupW fcolrrlamonp thrm llvo^ollml «m 
thtdr likins anl ao call forth tbi'ir 1»nt an I mo*t frullfnl 
effort*. 

Each one then, ten li to brcomo*j^ Lah<>e>l in Imlh lhrmj,ht 
and action A* he thioV* and Brin in liin rhotrn linca hi« 
tnowVdRO in tho*e line* lncrra'<*p l*olU in ranp* and in dcjdU 
Olot *ndi Increase U palooJ at tlio cost of relimjunhioK Iwth 
liopo and df»iro for knowh'dp' ontSMlr lint limit'' 

So wo all become in a penwtpecallsl* iu nomo few dq«art 
menu of human actirity Knowlcdp? an 1 akill oren In tbese 
raar be email bat they are ret imaller id otlirr deportroont* 
On the other hand, tlwy may l»« larp* Then wo baro the 
prat artlrt or di*coT( rcror inrcnlor tbo px-at ■tatcuman or 
admlmitmlor ^Tho differcnco I* In tlio power* (o obeerre 
that if. to lolect and itudy all tliat la pertinent to our work 
and to orpaniao tho reenlU of our InreHlIpitloD* into ralld 
■yitem* of thougi^ 
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1 Observatron and Thinlang. 

Often slvill 111 ilio hIiuI} of fuels, and skill in using tlicm in 
lufoionce, aio not combined in equal strcngtli in the same 
individual In the piogiess of knowledge some men have 
done tlicir best isork m collecting facts, otliero, it niaj bo 
long aftciwaids, in seeing into the nieannig of those facts 
“Take the case of a man like Stephen G i oombridge, -who 
made thousands of accurate obsenations of stais m the early 
part of last cent ui \ Fift) } eai s later something of the value 
of Ills work began to emerge from a comparison wnth later 
obsoivations which showed what stais had inoied and how , 
but it was not until near!} a century had elapsed that some- 
thing about the laws of stellar moicment was cxtinctcd from 
his patient w'ork, comhmed with a repetition of similai work 
at Greenwich ” * 

But, whothoi done b\ one mind oi li} mnu} minds, the two 
foinis of w oik aie equallj necessaiy to that building up of 
true systems of thought in which the advance of Icnow ledge 
consists 

Though some men can obsoivo bettci than they can com- 
bine thou obseivations into syslems, }et observation itself 
involves thought 

In the til st place, it is selective Inteiest detei mines tlie 
geneial lino of our obseivations, oui immediate puipose 
decides them in detail kleio intciest, however, mil not 
guide us in wdiat wo select f oi study That depends on wliat 
seems to us to bo peitiuent, and that is an mfeience fiom oui 
knowledge of the mattei m hand / 

We have seen that this selection may be imperfect, by tbe 
omission of somethmg which sbould he taken into account, by 
tbe inclusion of soinething wbicb is not leally material, or by 
tbe distoiliou of facts, either unintentionally, oi debberately, 
to make them fit into some pieconceived tbeoiy 

* Prof H H Turner " Address at British Aasooiation, 1911,” jPAe 
Times, Sept 1, 1911 



TMC rrt?t>T nr rArt^ 1*^^ 

Tim ijitr of fm»r nUowii tiat •f' ' 

»>Tnplj j r*** S p Hion <>f <h*» «xi«(oacn of /mIa it i* tlto 
clKywIbj^ tiB 1 lqtrrpn>tatw!i if IliPtu ^TIm' IhuI olrtt*nrcr n 
be wIjo rtarti^ wilha mtoan^vrr I ul •witlmnpn judire 
In fftTouT of OOP amwer ralbrr tlwn on 'thof^ Tbo qucttlon 
tT»T l«c whothpr n certain Iboiirr lief mo or fal<< or it mar b* 
timplj \\ lat ciaetlTore fart**' In iKo Utter ca e 
1 15^ JownhI< pomo one ansm«T m IiLefr lo In jnw'nt m 
Ibo former it ha* to Iw upccUTlT purOM fcca»D'*l 

lo llio ►o'ool pUrc tiff* tlccUUn a.5 to what a fact t» 
•IcpeuU on Jnfcrrnco froiji pi^l oiptncnce. In tbo •itnptcut 
CO n ot fftin\ViaT Ttot>pi\\n n xrr l**rnle for in tanc» tbnl a 
•mall moTiBt; * lijp*t i^o hii{h «p m lli tkv tial «n cannot 
clrarlj make out Itx aliain u a Innl luvanitr wo Ivavc bail 
wanj oxjienencrt of fcocioK binla flrmi, at Tun«HU hcncliU an \ 
lwcomla}{moro in Ufiaito tn abainoa tber iinnrhi;,lirT Irom 
timflanty of appeartnro wo lof r 1 1 TitifT of nature Hut wo 
mar In wrimt, it mar U- an a mpUn 

leas familiar ami llm mom mliiliDrt la tlio object 
ubaerro't tliQ maMT la it to (m miatalco in ilcci im); wUat it 
II Tbo fillowiou, itnrUiu^ exnmpli bnntr* this Inmo tint 
without Inrtlicr ci lumenL 

"Tnn HoacoT \tsx}b —Tbo commilteo inritcl by live 
JJitnr of tlie Vonunj Pott to mvoaiipale Hhi auppovil 
ilguaturrs on tlw IloLobr ^rnuH harinj, met twice to 
oiamlw pUitoKTiipln ami Untem »1 |i3p< iubnnttral 1 >t ilr 
Ibwk* 4 Qt\ig and Sir IN P Ihrlwr and having, board full 
oiphnatlom from tlioao p>otloinon of tlie markings di» 
eemod by tlvein and liarlng alto Ibruugb tbf> courtcay oCBir 
OUarlci ifotroyd ani Ibo Truatoea of tlw Notional Gallery 
luul opportumtiew of examining tbo pictaro lUolf on two 
Mpomto dam wltbout llioglaw ami m itron^ davli^lit haro 
muod tbo following report — • 

I The D il SiOKATUftE. — Six memborH of tbo com 
mlttea ^ro of opinion that tlio marking* Indicatod by Mr 
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G-reig are not deliberate, and do not form a signature 
Three membeis believe the marks to be intentional, but do 
not commit tbemselves to the reading of them given by Mr 
Q-ieig One member is not piepaied to expiess an opinion 

II The — Six members are satisfied that theie 

IS no dehberate inscription at this pomt The remaining 
members are piepaied to admit the possibihty of the exist- 
ence of a debbeiTite inscnption 

III The Date — The committee agree that m the place 
where Mi G-reig and Mi Barber see a date there are mark- 
ings which resemble figures The majority of the com- 
mittee believe these markings to be deliberate, but they 
differ as to the readmg of them 

rV The Menus Siunatuee — No member of the com- 
mittee could see any recogmsable msciiption Some mem- 
bers see markmgs, but differ as to whether they are 
intentional 

V The Erasure — ^Two membeis of the comnuttee 
believe that there are signs of erasuiu in the part of the 
canvas contiguous to the markings under discussion One 
member sees signs of an abrasuie, but expresses no opinion 
as to whether it is dehbei-ate Pour members are definitely 
of opinion there has been no deliberate eiasme and that the 
appeaiunces are to be explamed otherwise Three membeis, 
not havmg expert experience, expiess no opimon 

(Signed) Prederio G- Kenton (Chau man), Sidney 
Colvin, Huuh Lane, Solomon J Solomon, J 
M’Lurb Hamilton, Walter Sickert, A J Pin- 
berg, William McKay, W G Eawlinson, Pabian 
Ware 

April 29, 1910 ” 

6 Use of Scientific Instraments 

That accurate observation calls into play knowledge ac- 
quired from previous experience is evident whenever it is 
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mado with the aH of itdentiflo infimmoDts Llttlo ostrono* 
mlcal work can bo done without tbo (olc^icopo much bio- 
lofjical and poological olitcrmtion roquirot the raicrotcopo 
phjRtcA and chemistry cannot get on without tbo balance 
and tUo tpectroacope. 

But if wo aak oursolres wliat a adentific inftrumont is wo 
must answer that it u a ajstcm — and often a rerj complox 
s}’stem*~of knowlcdgo cmlrodiod in such subatancos as brass 
and gloss. In using tho mstruments wo bring to bear on 
our ob«rTation all tho knowledge inrolred in their structure 

It is not surprising therefore that ono lias to leam to uso 
them Tbo tjro cannot applj this embodied knowledge 
bccausQ he has not modo it Us own in anj waj Ontjr whem 
one knows it at least m its practical beanngs, can ono use 
tbo Instmroonta effcctiTolj So ‘'skill iu modern laboratorj 
work it as for out of tho reacli of tbo nntaught as perform 
anco on a musical instrument.^ ' 

all obsermtion we soleet in all aeloction wo applj 
knowledge and nao lofercnco and throughout wo are guidod 
bj our purpos^ 

^^TTlth continued obsorrotton grows tho power of dis 
crimination Tho export can distinguish shades of differ 
once which ore imperooptible to tho ordmarj mftii An 
artist sees manj shades of colour between two tmts which to 
tho ordinarj cyo ore identical a musician can detect dif 
ferencM of pitch and tone which ore iraporceptiblo to tho 
nntiuined car ; a tea-taster or cipur taster can range m an 
order of merit tamples which, to him who is not a oon 
noisteur are of equal quah^ 

So with tho ikillod thmker To hun distinctions in 
thought are grots as a mountain, open palpable which 
the man m the street does not rocogmse at all or dlsmiwai 
os makiug no difference 

> Sir T CUBord AHbatt t Artide od XledktiM ** in S»e^ BriL 
nth rdn 
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/ By the aid of lustiumoiils the powei io detect small dif- 
ferences IS enoi mously increased , Step by step with it 
goes inciease in o\act Icnowledge, ivitliout it knowledge 
leiiiains at the elomentury stage of oidinary life, in which all 
distinctions except those that lie on the surface aie ignoied 

6 Experiment 

(]) Nature op Experiment — Now we can take another 
step foiwaids Having giuaped the tiuth that many differ- 
ences which aie hidden fioin the untmined mind are of the 
gieatest impoitance, we leach the problem of the possibility 
of isolating them, and of submitting dheir occuirence to our, 
contiol True, we cannot make the facts that happen in the 
woild other than they aie, but cannot we select the facts we 
study, not only m thought but in their leal happening? 

The answer to this is expeiiment, which is simply obseiwa- 
tion of an event the occurrence of which is determmed by 
the observei 

It seems to be a common behef that expeiiment is some- 
thing done in a scientific laboiatory with the aid of elaborate 
instiuments^> Certainly some expenraent is of this character 
But it need not be so In ordmaiy hfe we aie always mak- 
ing experiments The boy w'ho plays a tnck on his father 
or his schoolmastei ‘ to see how he will take it ’ works an 
experiment, and by its results gets knowledge that he may 
find useful for future guidance v Again he experiments if, 
when set to woik a sum he does not clearly undei stand, he 
tiies the application of some lule m the hope that it will 
produce the coiTect answer 

N/If I wish to decide whether I can leain a stanza of poetry 
more easily by leadmg it straight through again and again 
till I can repeat it, oi by memonsmg each Ime separately, I 
try the experiment with two stanzas of equal length and 
similar constmction, and I note the time the acquisition 
takes m each case 
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If a person sufrering from some ducaso ii led to dote him 
•elf with a patent median© he worVi an eipenraont on hu 
own itato of health Often it mar be presumed his 
phjiician alto oiporimenU on that state, but ho does it with 
much greater tnowledgo of the nature l>oth of tbo trouble 
and of that of tbo drugs Ito administers So hii experi 
menti^ ujitelj to_l»o more to tlio purpose, lie mav for 
example, bo sure that his patlont needs a tome, bat maj 
h&re to ti^ soToral times before ho Ends out which one is the 
most benefloaL 

Tlipenmont then is no more a matter of tliouso of mstru 
ments than u simple obserration 

BtiU less is it % matter of the kind of inquiry on foot 
Jm obsorrubon with a pnrpoio_iQ_deflnite< and with 
portmeut knowledge to adequate that tho occarrence of the 
erent, and the eonditions under whysh it occurs can be 
detenmned by the obaorrer^ 

(li) Arw OF £)xpcbiuh5t — Expenmcnt u cmdontlr not 
possible in erery Lnrestlgation Tho astronomer cannot 
oontrol tho motions of the stars the geologist cannot make 
the post history of the earth other than it has been 
But the chemist can exponment and in no bmnoh of 
knowledge has expenmont playod a larger port than in 
chemistry Ohemwal action can be studigd__on_fl.,jmall 
find nndwr very dflflni tn conditions Ita results are 
quickly reached and ore dednito. This is liecause chemistry 
deals with only one class of natoml forces, so that thongh 
it works with material things, the relations it estahliBhee are 
abetract. 

<i,In some other fields of inrestigntion the isolation of the 
agents to be studied and of the results they bring about 
cannot be secured'^ So the nature of the results does not 
stand ont clearly For exsmple, erery change m the laws is 
an eipenment on the well bemg of the ooromunity But the 
action of any particnlar law cannot be separated from other 
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factors m social bfe, many of wliicli are sure to modify the 
effect it would have if they were not present, or were other 
than they are 

‘ The simpler the mattei in hand and the moie nearly the 
analysis of fact by thought can be leproduced in the facts 
themselves, the surei and moie potent a means is experiment 
for the solution of defimte prololems and the answenng of 
definite questions ^ 

(ui) Analysis of Experiment — ^T he essence of experi- 
ment is the planning what shall be done in Older to secuie 
that a definite event happens under well-lmown conditions, 
so that the change wrought can be studied by itself 

The use of instruments adds precision to expenment, and 
in many cases is indispensable But instiuments are on^y 
adjuncts. It is not the manipulation of instruments which 
makes the experiment, but the planning of what is to be 
done either with oi without instiuments The great experi- 
mentei in science often does not woik out his experiments in 
the laboratory He invents them, and leaves the mechanical 
execution to people whose tune is less valuable than his oivn 

The actual caiiying out of the planned experiment is 
analogous to the work of the bmlder , that of the devisei of 
the experiment to that of the aichitect In each case the 
latter is the diiectmg mind , the formei is meiely the operat- 
ing hand 

(iv) Value of Experiment — Expenment can ensure the 
occurience of an eient at any time So the observation can 
be repeated undei exactly the same conditions as often as is 
desirable Thus, the obsci ration of one investigator can bo 
tested and checked bj anothei 

It can do moio than this It can secure the happening of 
events under conditions which natnie does not supply 
"Experiment invents ongiual phenomena which nature left 
to herself never leahscs , for example, the fall of bodies in a 
vacuum, the liquefaction of hydrogen and oxygon The 
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cbemlit crecitoa in lii* laboiutoiy manj eompotmd bcdlet 
which do not oiUt ouUido it- * 

(t) DrTrioin.TT of EirBEiMtirr — ^Vhothor ohserration 
be iimplo, or nndor tho ■omi-ortiQoial conditions of eipen 
ment, tho obterrer has to be on hii gtiord that docs not 
astnmo that whaterer be has not noticed does not oust 
For long years oiponmonts hod been made on the compo- 
sition of the atmosplioro before snoli gases as argon woro 
found m it. Untd orery ^tor Id the eront is acconntod for 
tho wort of the mrostigator is unfinished- And many 
factors are so small that they may woU escape recognition 
for a long time. 

7 StumiLAry 

It is oridant, then that saentiQo. or exact, obsermtion is 
work which demands the greatest skill, that it can only be 
done wen by those who hare doroted mnoh time and energy 
to acquiring the power and that thon its effectireness 
depends not only on tho care, but also on tho knowledge of 
the inresUgator 

The denslng of an exponmont to decide the answer to a 
certain qneation demands In addition much constrootnre 
power The expenmentor most see in imagination the con 
ditions it if neoessary to secure and thon bring to bear all 
his mgenmty to plan means that will secure them. 

Frequently ho has to mrent his instruments before he can 
use them. This, too is inference based on knowledge, for 
erery new instrument is dereloped out of one already exist 
mg but not altogether suitable for the work in hand. Thus 
we see that the odranoe of knowledge for the inmition 
not only of systems of thought, but of all the material aids 
by which the relaboss which buid togethei; those systems are 
brought under obserration. 
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INDUCTIVE DIDALING WITH PACTS 

1 Facts m-ast "bo rcdnced to System 

We stud} fncis that v,o inav ]carn their relations to each 
other and to oiirsehcs A fuel hy itself meins nothing to ns 
It IS onl} nhen no see it as a const itucnt element of some 
system that no understand if 

The relations ivo knon and express are as inmimerablo as 
the things the} bind together But, like them, they may be 
grouped into nido general classes Of these the chief are — 

(1) Lilcticss and Unhlcncos — The first stop tonaids know- 
ledge is the giouping of like nith like, and the separation of 
the unlike On it rests all classification The lelation is 
between qualities 

(2) Glass hiclnsion and Exclusion — To gioup like nitli 
like 18 to Bee each as a member of a class Moreover, classes 
are giouped in a similar wa}, and so are thought as members 
of a wider class This gives a lelation between things — one 
of denotation 

(3) Subject and Attuhvte — All grouping rests on the 
lecognition that objects have qualities So is brought out 
the relation of subject and attribute This is a relation of 
connotation to denotation On it is based definition 

(4) Affi.mty — We lecognise between members of the same 
family — ^whether of human beings, of animals, oi of plants — 
relations based on a common descent A consideiation of 
this may determine the points of likeness taken as the ground 
of classification, and expiessed in definition 

14G 
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( ) (3*4«f /y — W campiTt* thiof;* an! in^ntp< of ihlnp^ 
on IIk* In»U of tnorv anrl 1 m* Wkh *ri« ilo Ibi* I r moa^nn*' 
OKiit— tbat I# I V roonUnjj ll»o unroll of a cbo*rn unit in 
oafli'~«o huTr 1 Cnilo Nanmoa/ J <ti!i«nr ^\ lion wo il •> 
not pa»< l^oTon 1 tbo rrrr»-^it»on of tnoit* aoJ lo** m nixo nr m 
qu.nhtT WT* r^tabli h IneTfTTca»o 

wo malo a K'rul Brmoer'tnrnt on tf»o of quantilr 

(C) S/Kifo— -Wo fccnw all thinf* a*r\i»lm(; anil all rront* 
a« oc»*nrTiBfj in irpv^ Wo mar roniiW lh«*jr i|aiial rob 
Uont apart from tbo tblm^ anJ otmU tbmj*olr •* aoJ tbii* 
ctmttmrt n »«lrm of pMtnHrirnl rrlalinn* nuch a* i* oi 
piT*/w^l in 1 ncli 1 • I lomont/* of (lotrniHrr 

(*} Ttptf — 'lioUlmDtof IlmociTr fonjt torroonjaof MonU 
Thor all fall tralor tlm two hoa<l« of Co rjvtmrf ami 9arrr* 
n«N 

(8) CjwoMj — ^\ocaonft thiol Ibo cour>o of the woriJ a« 
awWnital ir«*nro tbo mml Important rrlalioo for knowWj, 
of ermta {* that of eancatk n whlfli abowe that tboofc un r u fo 
of ow cffnt leaJa ioorital Ijr io aoolhrr omrat Tho former 
wo call the Cduti of the Utter tlm Ullrr the FJCrct of t)io 
former 

A* all erenU occtir both in timo as 1 In apaco thoie irU 
tioo* ara always present with ivlation* of eoiuation To 
n**urao tliat when tlmy Qtvo^Ul>Hshr<I caupation is a?*o<ntal>- 
litheJ is to fall into the falUcr of pcil [or rata] hne eiyo 
prop/<T hoc ‘ 

2 OentrmUaatioa. 

Thofadt itudleil am fow those in tho uniTerioaro Innamer 
able Yet on the ground of obsorration of those soloctod facts 
geoeral rolations aro (w(aMislie«l The particular fadi are 
regarded os typical so that results obtsineil from them can 
be gencmliied 


S—pp. 
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The geuei alisation is to the limits of the class to ■which 'sve 
assign them It follo’ws that the value of all empiiical la-ws 
depends on the soundness of classification A good classi- 
fication IS, then, the first step in an inductive inquuy into 
the constitution of the -world But this involves accurate 
knowledge of the nature of things, as its ground 

Exact knowledge, however, is developed out of less perfect 
Imowledge, and the process of development is often a very 
slow one Howevei vague and imperfect the knowledge it 
imphes, some arrangement of facts mto classes is presupposed 
in all thought Without it the world would be a chaos, and 
experience could not begm to teach us We assume from the 
first that things called by the same name are of the same 
nature We tnist to the classification which the long ex- 
perience of our ancestors has embodied in the language we 
learn, and, for the practical purposes of daily life, we find 
this guidance sufficiently trustworthy 

It is under the goad of some special need or inteiest that 
we set to work to examine critically the cuiient classification, 
to make it more accurate, and to extend the same principle of 
arrangement to facts which do not come into the expeiience 
of eveiy-day life and to elements into which we are led to 
analyse common thmgs 

3 Science 

Without waitmg to obtam exact — or scientific — ^knowledge 
of the facts of common life we aie continually urged by daily 
needs -to weave them mto systems Induction in science is 
not a new mode of reasonmg It is only the kind of reason- 
ing we constantly use in daily life, m matters of very small 
importance as well as in those of greater moment, made as 
accurate as possible We cannot fix a boundary line between 
‘ scientific ’ and 01 diuary thought and knowledge There is 
a contmuous scale, ranging from the vague beginnmgs of 
Imowledge in cluldliood to the veiy definite knowledge m 
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tome range of eiponence poateteed by the man who has 
deroted hit hfe to research. The former iB at once teen to bo 
unKaenbfio and the latter U nndoabtodly tcwntiflc. But 
in the middle region it would often bo a bold thing to apply 
either adjeotire 

Whaterer the matter we atndj ai thought growi m oc 
curacy it boQome* mcrontingly ecientifio For tcience i* 
en-ct knowledge of any laud The limitation of the nomo to 
certain fipldw of knowl^ge i* itaolf an instance of unscientific 
popular thought And popular thonght is the thought of 
people who hare given no real study to the rubjcct m hand 
whatever it may be, 

4. Hxamplea of Indnotioiu 

The facts of eipenence we always challenging ns to explain 
them Many of tbeve challenges we ignore But when any 
of them toooh our mterests wo try to answer the question 
they raise m oor minds The answer can be found only by 
referring each to lU appropriate place m a system. T^en 
this IS so done that eo^ points to the Kune uiswer we feel 
sure that we have solved the problem 

(a) A Domtshc Ineidaai — For emmple I find the inkpot 
on my desk orertumod, and the page* of my manusonpt 
stamed with ink The question is at once raised of how the 
mess was mode.^ Two solahoaB may present themselves to 
me as possible The serTunt mny hare orertamed the inkpot 
m dusting the table, or the cat may have been roaming at 
large m my study have jumped on the table, and kno^ed 
over the inkpo^ 

If the servant is a carefnl person, the is so for unlikely to 
have been the agent mud if she had accidentally done the mis- 
chief the would have beau likely to have set up the inkpot 
again and to have wiped up the spilt mk Further if she is 
accustomed to tell me when the has aocidentallv done any 
mischief and though she has seen me this morning Iibb bhQ 
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notliing about it, tbe piobabihty that sbe was concerned in 
the trouble is decreased 

So tbe supposition that tbe cat was tbe guilty individual is 
indirectly increased If tben it is found tbat tbe cat bas un- 
doubtedly visited tbe study, and if sbe is known to be in tbe 
babit of jumping on tables, tbe case against ber begms to 
, look black , if on examination ink is found on ber coat sbe 
.stands condemned The problem is solvedj tbe Jaots all sup- 
p.or_t one conclusion, and I am as fully convmced tbat-tbe-cat 
overturned tbe inkpot as if I bad seen ber do it 

(b) Um aveUing a Gi ime — Sucb simple pieces of inductive 
leasoning aie of daily occurrence They differ only in simpli- 
city from tbe mductive inqmnes by wbicb a crime is bi ought 
borne to its perpetrator Tbe student of logic may get mucb 
insigbt mto tbe methods of mductive reasorung by studymg 
tbe tales of tbe detection of criminals written by Edgar Allan 
Poe, or those studies m mystery which Sir Arthur Conan 
Doyle bas given us mdbe exploits of ‘ Sherlock Holmes ’ In 
■' all, tbe mferences are inductive, or ‘ analytic,’ as Poe rightly 
calls them Conan Doyle obscures then real nature by using 
‘ deduction ’ as synonymous with inference 

Let us, as an illustration, briefly set out tbe mam pomts in 
Poe’s Murders in tlie Snie Morgue 

A motbei and daughter bved together in tbe fourth stoiy 
of a bouse, otherwise unoccupied. 

About tbiee o’clock one mornmg tbe inhabitants of tbe 
district were aroused from sleep by a succession of teniflc 
sbneks, issuing apparently from tbat story “After some 
delay, tbe gateway was bioken m with a crowbar, and eight 
or ten of tbe neigbbouis entered, accompanied by two gen- 
darmes By this tune tbe cries bad ceased , but, as tbe party 
rushed up tbe first flight of stairs, two or more rough voices, 
m angry contention, were distinguished, and seemed to pro- 
ceed from tbe upper pait of tbe bouse As tbe second 
landmg was 1 cached, these sounds, also, bad ceased ” 



itfDDcnTr nuLiKo wtrn rAcw 


161 


Oa rtoching tbo fourth floor tbo door* of the two room* of 
whkh it comutod wcro found lockod ftul tbo koT* m the 
lock* ln«ide tbo rooms Forcbuf open one of the door* the 
aearcher* saw n room tn di*or\lcr tbo fumituro 

broken mud thrown about in all directions On a chair 
hij a mzor bounrarod with blood On the hearth wcro two* 
or tbreo Iodr and thick ln**sc* of gr«j huiaao hair also 
dabbled m blootl and seeming to bare palled out bj the 
root*,” A cotuidorablo *ucn of monej Ur on tbo floor 
Further *<urcb discoTcred tbo corpse of the daoghtor 
puihol up the chimnnj heal downwards and on the throat 
wero dark btaiisi** anl deep indentation* of Unger niuU.” 

Nothing eUo was found in tho bou»o, which wa* fumuUod 
onlj on the fourth floor Out m a imalt pared janl at tho 
back, tho eorpso of the old la«ljr with bor throat *o entirely 
cut that upon an attempt to raioo her tho licod fell off " wo* 
diseoTored. Tlio wbolo bodj wa* hadl/ bruueil and monj 
of tbo bone* wcro ohattered. 

At tbo Iniucrt, all tbo people who bad entered tbo boase 
agreed that ono of the rolce* hoar I a* tbojr were going up tho 
ttaire spoke In French Tbo oUior roico wo* deecnbod os 
**«bnll or “harib but nono bad undentood what it said 
Tbo witneisea wcro of different nationalitic* and each woi 
" *ure that it was not tho roico of ono of hi* own countryinen. 
One Frenchman luppoced it to bo that of a Bpomard, another 
that of an Italian a Dutchman that of a Fronohman; an 
Engb*bman that of a German an Italian that of a Bntsian, 
There wa* onlj one point in common i enob attnlratod it to a t 
langiuge of which be confessed bo bod no knowkidge 
Here then wa* a problonx- Two murder* had been com 
mlUed, ATbo wa* gidlty f 

Tbo polico were complotoljr at fault. Robbery could not bo 
tbe motiTo for tbo money wa* lofL 

The problem wo* solred by the Obernbor Dupm, by eiam 
Ination of tbe facte and keen analytic reasoning upon them. 
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Fust, he selected tliose facts that iveio pertinent Ho scru- 
tinised the outside of the house, both bach and front, ho 
examined witli caie both the bodies of the victims and the 
intenor of the two looms 

^ The fiist question he sot himself to answer vas How did 
the muiderei oi muideieis get out without being seen ? They 
could not have passed through eitliei of the locked doors 
Minute seaicli showed theie was im seciet eutiance The 
chimueys at the height o£ some eight or ton feet narrowed so 
that a laige cat could not get through Hothing was left but 
the windows “ Through those of the fi ont room no one could 
have escaped without notice from the crowd nr the street 
^'The murderers imtst have passed, then, through those of the 
back room ’’ 

Of these there weie two, but in the frame of each a large 
nail had been inserted neaily up to the head The pobce 
failed to raise them, and “ were entirely satisfied that egress 
had not been in these directions ” But Dupin’s reasoning 
proved that it must have been He, theiefoie, exammedthe 
windows minutely, and found that, in addition to the nail, 
each was held by a spiing One nail was intact, but the other 
was broken, so that wlien the spring was released that wmdow 
could be raised This, then, mmt have been the passage 
Doubtless, too, through this the murderers had entered 

How get from it to the ground? About five feet and a 
half from the casement m question was a hghtnmg-rod, and 
to the wmdow was fitted an non shutter some three and a 
half feet broad, the lower half of which was m open treUis- 
work To effect this passage would demand a very unusual 
degree of activity Here was the first characteristic of the 
murderer The mjunes inflicted indicated, besides, an equally 
unusual strength and ferocity Here, then, was a second 
characteristic 

How comes in the bearmg of the discrepant evidence as to 
the language m which the harsh voice had spoken It could 
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not be a Europoon Hinguapjo and tbo prcwnco of nn Airtitic 
or African tras hlghlr Jmprobablo. 

^Tbe ono cxi>ltuiation_ibat_FoiiId harmonuio iril_tbo fact* 
with-cacb-Dtber and jrttluoUior poriincnt knowlodgo waa that 
the raur'lcTB had been committed br an escaped oumng 
ontong and that the Froneli toioj woj that of its oimcr who 
WM trying to re-captaro it ITo wa* prolahly a Bailor or he 
wonld liaTo boon unlikely to haro been able to climb up tho 
rod Komfied nt what ho nair and fomfiod lest ho should 
be accused bo would liaro loft tho bout relumed homo and 
withhold Ins ovldeneo Tlio npo would then haro escaped 

By a cunnlnglv worded adrertiBoment of the finding an 
ourang-ontang at largo Bomo miles away Dupln induced the 
tailor to call on him and elicitod a confcMion that eonfirmed 
his theory In ororr point. 

(e) TTAo JcKicrs ? — \s an cmmplo of inductire 
reasoning on a qmto difloroDt matter we will take tbo at* 
tempts to solre the problem of tbo authorship of the Ltlten 
qf JnntHt 

“The wildest guesses as to his identity wore made in his 
own day and after It wiui ibongfat at fljwt that only Burte 
could T^to to well and most of tho eminent contomporone* 
of JuKius liare, at ono time or another been charged with 
tho Quthorslup of the lottoro, ' 

Macaulay thus sums up the endeuce m farour of the 
supposition that the letters were written by Sir Philip Fran 
ms. “Was bo the onthor of the Lotteri of JuiriusP Our 
own firm belief u that he was The endence is we think 
such os would support ft verdict m a cink nay in a cnmanal 
proceeding The handwriting of Jumus is the verr peculiar 
handwriting of Francis slightly disguised. As to the position 
pursuits, and connexions of Juaias, the following are the 
most important facts which can be considered as clearly 

' O. W Pr«Tlt4-Ortoa In OoMtlrtdffe HWory qf EnjUA L larUvrty 
toL I. p. 407 
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proved fiisfc, tliat lie was acquainted witli the technical forms 
of the secretaiy of state’s office, secondly, that he was 
intimately acquainted with the business of the war-office , 
thiidly, that he, dm mg the jeai 1770, attended debates in 
the House of Loids, and took notes of speeches, particularly 
of the speeches of Lord Chatham , fourthly, that he bitterly 
lesented the appointment of Mr Cliamier to the place of 
deputy secietary-at-war , fifthly, that he was bound by some 
strong tie to the first Loid Holland 

How, Francis passed some years in the secretary of state’s 
office He was subsequently chief clerk of the war-office 
He repeatedly mentioned that ho had himself, in 1770, heard 
speeches of Loid Chatham , and some of these speeches weie 
actually printed from his notes He lesigned his clerkship 
at the war-office from resentment at the appointment of Mr 
Chamiei It was by Lord Holland that he was first intro- 
duced into the public service 

Now, here are five marks, all of which ought to be found 
in Junius They are all five found in Francis We do not 
believe that more than two of them can be found in any other 
person whatever If this argument does not settle the 
question, there is an end of all reasoning on circumstantial 
evidence 

The mteinal evidence seems to us to point the same way 
The style of Fiancis beam a strong resemblance to that of 
Junius , noi are we disposed to admit, what is generally 
taken for granted, that the acknowledged compositions of 
Francis are very decidedly inferior to the anonymous letters 
The argument from inferiority, at all events, is one which 
may be urged with at least equal force against every claim- 
ant that has evei been mentioned, with the single exception 
of Burke, and it would be a waste of time to prove that 
Bmke was not Junius And what conclusion, after all, can 
be drawn from mere inferiority ? Every ivriter must produce 
his best work , and the interval between his best work and 
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hit «w*con«l l>«t work mar Torj wi lo inlood Naj it 
it certain tUat Iho ^lon In lira Math trlioorfr be ma^ bare 
been wan a moit une«|tial writer 

One of the itronj^ent rcatoot for belwrinR Umt Franeit wat 
Jumna it tbe moral rwroblaneo Itdweea the two men It 
j* not dl/Bcult from lira leltera wbwb umler mnona aifliia 
turw are known to haro lajon wntti n l>v Jumoa and from 
hit dealing;! with ^^oodfall and othera fo form a tolerably 
corrert notion of hit character Ho waa clearir a man not 
dcititafo of roal pitnotitm and ma;^naniraitj a man whoso 
Tices were not of a sordid kin 1 Hnt ho must alto Iiaro been 

a man in tbe hs^liest d^'^TTOo arru^^nt aol insolent^ a man 
prono to nulcTolencc and prono to the wm r of mistaking* blj 
malerolenco for public tlrlno. It mar l>o added that 
JuHics thonffh allied with lira democratic party by common 
enmities, waa tho rery oppoaitoofademocratio politician 
All tins we beberc atond with scarcely any cimngo 

for a character of riulip FmneU. * 

More reeont cHUca aro not as conddont aa Macaulay £fr 
PfeTltO‘Ortontliu«iams aptheproaont position “Tho lettera 
of Junius seem to bo brought homo to a small group which 
Inoludod Calcraft, I raneit and porbapa. Lord Temple. Tboy 
passed through Francis s bands and bo is their most bkoly 
anthor Jloorldeotly wished to Im thought so; bnt if bo wat 
the malignant talent they displayed could only derolop in 
secrecy or perhaps hii primo was short Ho romalni m lila 
real cliaractor a pretender only in bis assumod a sbadoi stal 
MosttHu umbni * 

This example well brings out the oomnUtiTe fore© of 
circumstantial oridonce, each piece of which is, by itself, of 
httle weight It also ibowa that inductiro inference cannot 
always yield a eortaon proof bat only a probable conolusioa. 

(rf) lliero i OrowH — We will now tnto an example from 
tbe early history of aaence 

> E*ta.y on TTm-rtm //atitngt 


Op at p, SIO. 
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“ Hieio, kuig of Syracuse, liad given a lump of gold to be 
made into a ciown, and when it came back lie suspected that 
the woikmen had kept back some of the gold, and had made 
up the weight by adding moie than the light quantity of 
silver, but he had no means of piovingthis, because they had 
made it weigh as much as the gold which had been sent 
Archimedes, puzzlmg ovei this pioblem, went to his bath 
'^As he stepped m he saw the watei, which his body disjilaced, 
rise to a highei level in the bath, and to the astonishment of 
his servants he spiang out of the watei and lan home thiough 
the streets of Syiacuse almost naked, ciymg Em cJm ' Em elca ' 
(‘ I have found it, I have found it ’) 

What had he found '"He had discoveied that any solid 
body put mto a vessel of watei displaces a quantity of watei 
equal to its own bulk, and therefoie that equal weights of 
two substances, one light and bulky, and the other heavy and 
small, will displace different quantities of watei " This dis- 
covery enabled him to solve his pioblem He piocured one 
lump of gold and another of silvei, each weighing exactly the 
same as the ciown Of couise the lumps weie not the same 
size, because silver is lighter than gold, and so it takes 
moie of it to make up the same weight He fiist put the 
gold into a basin of watei, and maiked on the side of the 
vessel the height to which the watei rose Heslt, takmg out 
the gold, he put in the silvei, which, though it weighed the 
same, yet, being laigei, made the water use higher , and this 
height he also maiked Lastly, he took out the lump of sil- 
vei and put in the ciown How if the mown had been pure 
gold, the water would have iisen only up to the maik of the 
gold, but it lose highei and stood between the gold and silver 
maik, showing that silver had been mixed with it, malang 
it moie bulky , and, by calculating how much watei was dis- 
placed, Archimedes could estimate roughly how much silver 
had been added ” ^ 

’ Miss A B Buckley A Shot C Jfuloty of Katuud Science, ])]} 22-23 
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Jot in tlio tmtnj of a arcU of otbora Tlion fartb r tUll to 
tlio left coroon Ibo painted 6gun) of a I Ison ; or to Ito morn 
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that ran tomowhat thus Wlh tlieso wcapotu aud hy tla'so 
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encu cling tactics, may we slay a fat bison, 0 ye poweis of tbe 
dark ' ’ Depend upon it, tbe men wbo went balf a mile mto 
tbe bowels of a mountain, to paint things up on the walls, 
did not do so merely for fun In Austraha, rock- 

pamtings of game-animals, not so bfelike as these of the old 
days, but symbolic almost beyond all recognising, foim pait 
of solemn ceremonies whereby good hunting is held to be se- 
cured Something of the sort, then, we may suppose, took 
place ages ago in the cave of Hiaux ” ' 

5 The Inductive Method. 

'Let us now ask ourselves what are the characteiistics of 
method common to all these examples of mductive inference 

(i) ColijEction oe Facts — The first stands out clearly 
They all start from careful observation of facts, and selection 
of those that seem to bear on the problem^ Facts which 
appeal to be inelevant aie put on one side In Foe’s tale 
Dupin elimmated the doors as possible means of egiess, be- 
cause each was found locked, with its key inside the room, 
when the searchers reached it He put on one side the chim- 
neys because they were too narrow , the front wmdows because 
they were under observation 

The decision as to what facts aie really pertment is m 
many cases one of extreme difficulty, but a mistake m it vi- 
tiates the whole inference ^The clearer the gi-asp of wbat the 
question at issue is, the more likely is the selection to be 
a good one' In addition to this theie are personal quahties 
the open mind, as contmsted with the mmd already made up 
which allows its choice to be guided by its preconceptions , 
the mind well stored with cognate knowledge, with many 
precedents and hke situations at command Behind these, 
and directing them, are msight and analytic power, the 
products partly of natural endowment and partly of cultiva- 
tion In these people diffei widely 

* R R Marett Anthropology, pp SO 52 
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a* much Kporo aa tber occupy in tlio air hmm ihia it waa 
deductlrelT inf rroJ that If two bodiea of equal weight aro of 
ancqnal aite the larger will dlaplaco more wat r tlian the 
amaller It waa aircadr well Ireown tliat I iilt for balk 
gold la henrlor than ailrcr All that rcmainp<l wm to dotiao 
an oiperimcnt to nppl/ tho general law to the particular 
caao. Tho question raiaed waa tliua aniwcrod and the on 
taccr waa aituwlly true. 

In tho examplo of tho painting in tho caro tho auggeated 
explanation la related to koowti cuatoma of the Auatralum 
alxinginct. 
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(m) Vrnii'rcATroN — In consiOoring the part played by 
supposition in these inquiries we see that much lias to be_ 
dononfloi the evpl ination is suggested Man} suppositions 
aio soonci oi later dispioiod, by lieing found to be incon- 
sistent ^Mth some facts 'wlncli ^\elo unlcno^\n, oi were not 
taken into account, \\lien thev «eie formed Those v, ’■Inch 
aio upliold .lie uphold h} those same facts In Poe’s tale 
Dupm’s solution iiuohcd a s.iiloi and an ape, noithei of 
\\hich ^\.1S .unong the facts fiom vrlnch he mfeiied then 
existence and action ^ All reniaiiied thcon till confirmation 
' b} the sailoi himsolf Inought the lequucd vcufication We 
make mail} suppositious in life 1x111011 turn out to bo false 
Nor IS this confined to matters of eveiy-day expeiience The 
histoiy of bcicuco is full of discarded suppositions Indeed, 
it has been said that "to tiy ixioiig guesses is, mth most 
poisons, the only ivai to hit upon right ones ” ' 

To gne ground tor belief, or to justif} action, a supposition 
must bo tested b} compauug its consequences with other facts, 
of as diffcieut a kind as possible fioin those that suggested 
it Till thus 1 01 ifiod a supposition lemains a moie suggestion 
indicating a line of iiiqimi 

6 Application 

When a geueial lelation is pioved to be tiue, it can be ex- 
tended to other cases by deductive reasoning These aie thns 
bi ought undoi the samo system of thought, and a new advance 
13 made towaids the uiufication of knowledge The appbea- 
tion of the law of specific gravity discovered by Archimedes 
has by no means been confined to deciding the composition 
of Hiero’s crown 

Noi 18 such application tentative The pimciple of giavi- 
tation 18 extended -without doubt oi hesitation to eveiy fresh 
stai found by the telescope, and to eveijmmiite paitiole of 
mattei i evealed by the microscope The chemist is sure that 

1 Whewoll jVorion Oyganon JRe^iovaium, p 79 
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elnTH-dU alwari wmlnuf* m proportion* he Cndi 

illoitTAlM in tbobU^raimy Thouffhl ii po*^lbl« onlr oa the 
Miumplioa in the Pnnnph* of I lontitr thul Ibo 

n*tg n> o f thb g» m thownjojhrir rrhtlmj* wiilt other thUuj*. 
i* con«UnU 

It i« in thii a luranrotif it« molt* that ihti atop m ^nin;; 
tnowlMpo djO’er* from tlv* la«l In tlial •!«> muIU aro 
iofmp'l Hut ti»^ Infon^nf^ itaqne^tioD whhli ha* to !"i 
aniireiTd by app^l to foci TIio law from which tho rr^Ua 
are drnrrj i« •tii) oa Ju trial Apphi*alioa i* rra in^l only 
when that Inal 1* orcr and Ihio Kw o^iaLluho*! No 
ono donbta that it* re^lU am true and were a fa<*l t) 
appear to lio out of harmoojr with thnn wo ihoun 
alronpljp «u«pert (hat tho f*ct wa* wrunpl/ lo^mboJ or 
wtoorIt Intorpn loj 

No aano pmmi for in (anco would cri^Iit (liat an aoceunt 
of a Mr who c1imbr<l up into Uto air anl contiDonl hi* 
upward pro;7TT’M uolotorruptodlj noror irtumlnu, to rarth 
referred to aorthinh nioro ml than an Inltan eonjurcra 
tr>ek« \\c rrjoct without hmitation tho ■tatcmenl that 
“In manr plam of the arr ptrat mrlf«i of atone of 
adamant (looditono) which of ila Datum drawa iron to 
it and therefore tboro paav no aldpt that haro cither bonds 
or nails of iron in them and if the/ do anon the roolta of 
adamant draw Uirtn to them that tbej mar norer go 
thence,"* That tbero it p'^raonal toslimonj both to the dia 
appeonog bo/ and to the rocLa of adamant dors not affect 
our incrcdulit/ And that Incrcdullt/ ia baaed on accept- 
ance of lawa of nature with wideh the onerted facta ore 
inccoDdlablo. ^\o call for no rebutting tcatimon/ wo 
know that tho atatemenU oionot be true becaimo the/ 
cannot bo fitted into a wldo a/atom oT Vnowledgo m wbxdi ao 
man/ other facta find ibcir meaning 

' t oytyt a 4 TVnrri# ejT 8 rJoAn JfattderUU oh. *’7 
o u 
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7 Summary of Steps of Inference 

The estabhshment of a system of knowledge of some part 
01 aspect of the world has, then, four steps or stages — 

(1) Observing ^ 

(2) Supposing > Lidtichon 

(3) Verifying ) 

(4) Applying Deduction 

8 Time taken by Investigation 

These steps may be taken m rapid succession, or may be 
spread ovei many years Every discovery in science gives a 
new meaning to facts which, as mere facts, were always known 
to mankmd The explanation may be suggested a long time 
before it can be verified Newton put aside for fifteen years 
his supposition that gravitation ruled the revolution of the 
moon, because he deduced as a consequence that it ought to 
be deflected from the tangent to its orbit a httle over fifteen 
feet a mmute, while its real deflection appeared to be only 
thirteen feet There was a clashing of theory with observed 
fact But the theoretical conclusion rested on the estimate 
of the distance of the moon from the earth Error might be 
there, and not in the supposition This proved to be the case, 
and when Newton repeated his calculations on the basis of 
the more accurate measurement, the apparent discrepancy 
disappeared. Many suppositions m science still await verifi- 
cation 

Evidently, till knowledge is complete, the fourth step will 
be ever taken anew In this way science predicts what will 
happen m cases in yrhich the conditions are exactly knoivn. 
Astronomy foretells echpses, and even the return of comets, 
with the greatest exactness The reasomng is mathematical 
and abstract , the physical laws to be considered are few and 
well established These are the conditions in which abstract 
reasoning is most sure So it is that a science becomes more 
perfect as a system of thought, m the d^[ree to which mathe- 
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railSnl iTa*<miD(r can umsI m iL Aithri^ime timr it 
munt Im rrm<*ra1>cri>l that Ihi* perfection in an alnlrict ono 
#0 that tho retulU are otacllTappltcablo to concrolo facta onljr 
vb**!! tlioj aro modififJ to mr^t anj new factor* thoao fact* 
mar intr^nce 

0 HTpoUietet 

SupjvHjtion Iji, tlien, the pirotof thi" imluctire proewa. T ) 
it tbo patlrcnnif of facta i* pivlimifurj for with lul it Ukt 
are doad to tLoughl. After It la made rrrrytbinfj that i* 
done M dono to perfrrt it, f n-rr mippomtion Is tratod iv 
jrctrd ormodlfinl at facts dictaU till at kof^th tlio turriror 
tlan At auro an \ \ rnfiod The maaotimp beconsr* d<*luct Ire a* 
aoon at Iho renOcation i* anuml 

In ordinary Iifo wo apeak of gore*ca or tuppodtiodt 
acrordmg to the amount of cod6c1cdcowo feel m them. In 
admw ther are all known br the eonrepno Hot: Qre«*k word 
kyi*^ket(4 So it iruj bu aald that U>o wliolo of the thought 
hr which wo attain knowledge of tho wurkl cf fact la tbo 
clalwntion and ja^tiflcation of hrpotheae*. 

(i) Cownmoss — It may bo aaVod whether there aro anr 
kindi of lirpotho«e* wo are not 3Uftlflod in making Ilore 
again, wo appeal to daily Ufo ^Vo do not think it juttlQaldo 
to make a whollr biaolw awuropllon a* for instance to 
aupposo without cridcnoo that a person ia guilty of a enmo 
In Poo • atory tuch a auppotiUon was mado by the police, 
Tliough the money wot found Irlng on tho floor they arrested 
the boDk>derk who liad brought It, on anspieion that ho bad 
commiUed tbo murders in order to steal it. Tbo tamo 
limitation applies in acientiSo reasoning Erory hypothesisl 
should be based on the facts of tbe coso, and bo consistent* 
with establisbod knowledge 

In tbe Dcit place [no hypothesis should bo formed from 
whieli conclusions cannot be drawn ) For such an ono must 
remain for orer oat of contact with facts and so bo capable 
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7 Summary of Steps of Inference. 

The establishment of a system of knowledge of some part 
or aspect of the world has, then, foui steps or stages — 

(1) Observing \ 

(2) Supposing > Induction 

(3) Verifying ) 

(4) Applying Deduction 

8 Time taken by Investigation. 

These steps may be taken in rapid succession, or may be 
spread ovei many years Every discoveiy m science gives a 
new meaning to facts which, as meie facts, were always known 
to mankind The explanation may be suggested a long time 
before it can be veiafied Newton put aside for fifteen yeais 
his supposition that giavitation ruled the revolution of the 
moon, because he deduced as a consequence that it ought to 
be deflected from the tangent to its orbit a httle over fifteen 
feet a minute, while its real deflection appeared to be only 
thirteen feet Theie was a clashing of theory with observed 
fact But the theoretical conclusion rested on the estimate 
of the distance of the moon from the earth Erior might be 
there, and not in the supposition This proved to be the case, 
and when Newton repeated his calculations on the basis of 
the moie acciuute measurement, the apparent disci epancy 
disappeared Many suppositions m science still await venfi- 
cation 

Evidently, till knowledge is complete, the fourth step will 
be ever taken anew In this way science predicts what will 
happen in cases in which the conditions aie exactly Icnoivn 
Astronomy foretells echpses, and even the return of comets, 
with the greatest exactness The reasoning is mathematical 
and abstract , the physical laws to bo consideied are few and 
well established These are the conditions in which abstract 
rcasonmg is most sure So it is that a science becomes more 
perfect as a system of thought, m the degree to which mathc- 
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raslical mtonim; can 1 k» ov^l b It, At tho Mm« timf It 
Iw rr'tnwnl'fivrl that tJil< prTf<^{on U*n alntract ono 
to that tbo rr<all« •TT*rxactWojipltcnbIotftfoacrptn tact* onlr 
wIhti tliPT aro raollficJ to IoppI anr new {arfoni fact^ 
nuT intro<luoe 

Hnwthoac* 

Suppo<!jtwa la, tlyen, the pitot of the imluctir | roir»M», T ) 
it the paUwnnfj of faHa la pnliminarr for without It tier 
ate •Irtul to thought Affcr it la laado oTLTTthiDj^ thnt li 
done It done to |»rrfpcl it. I t rr aupptintion li teatod rr 
jrdrd ortnodiSoi! oa facta lictaio tall at Irofsth llio aumT r 
»tand« tore and Tcnfl<^l T7io rmaonlop dnliWiro sa 

aoon a* the ToriCcation U wauntl 

In onllnary lifn wo apoat of j:»uea*e* or toppofitiona 
accordlaj: to the amount of euDfideneowe fwl in them In 
acJence thor aro all known hr tbo eonrupoDiliDR Orcvl. wonl 
AyjaWAr/f/ Bo it war bo aaJ 1 (hat (bo whole of the tliooght 
by which wo attain knowledge of the worM of fact is the 
clfllwrallon and jaallfication of brpotheac* 

(1) CoanmoaB —It rear bo aalcl wbether there aro aar 
kioJa of IiyjKitheaea wo aro not juatl6oJ in making Here 
again we appeal to dailr life Uo do not think it juatiCahle 
to make a wholly Uucleaa amaamption aa for inttanco to 
tuppoM without orldenco that a porion U guilty of a enmo. 
In Poo a itory inch a luppoution was made by the police 
Though the money waa found lying on the floor they amwted 
tbo bank>derk. who liad brought It on auaplcion that bo bad 
committed tho munlcra m order to atcal it Tbo farae 
limitation applica m •oenliflo rcaeoning Erory bypothcilj] 
should be based on the facts of the case and bo consutent! 
with established knowledge 

In tbo next place (no hypothesis should bo formed from 
which conclusions cannot be drawn For such an one must 
remain for orer out of contact with facts and so bo capable 
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of neither pi oof nor disproof It could be nothing better 
than a picturesque simile 

That a hypothesis lest on fact and lead to something 
beyond itself are the only bmitations thought admits to its 
right to guess at explanations 

(ii) Suggestion by Analogy — Q-iven certain facts, how- 
can we make use of past expeiience to explain them? We 
can only seek for a case lesembling this one as closely as 
possible m points material -to the question This is exempli- 
fied in the analogy which led Archimedes to solve the problem 
of the cio-wn by comparison of specific gravities, and m the 
interpretation of the pictures in the cave of Niaux 

In deabng with our fellows we continually make such 
assumptions as that what pleases Jones will please Bro-vm, 
because their tastes are similar The bkeness m tastes is 
pertment to the question In every other way Jones may be 
very unhke Brown — size, wealth, strength, intellect All 
t^t is^irielevant But if each is a lover of music, and Jones 
was dehghted with the rendering of a sonata by a ceitam 
piamst, it IS a fan loorhing hypothesis that we shall gratify 
Brown by providing him with the oppoitunity of healing a 
similar performance We continually direct our conduct by 
such working hypotheses 

In scientific mvestigation they equally have their place in 
guidmg mquiry Nobody researches at random, and even a 
hypothesis which is doomed to be overthrown by fresh dis- 
coveries, if only it harmonise the facts on which it is based, 
may do good service For example, the long discarded 
Ptolemaic hypothesis enabled the ancient astronomers to 
calculate the motions of sun, moon, and planets, and so did 
much foi the advance of astronomy 

(ui) Fallacious Use op Hypotheses — ^The most serious 
fallacy that can be committed in induction is to take a 
hypothesis for an established truth This is a mode of 
beggmg the question which impatience to reach and enoimce 
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coTKlmlftn* ofim m<*ti l<» r» mrnit l«olb in uflar* of 

lifo «a<f in ►nm-** A mbt !•" I nliunt and 

trat it I* B'tbinf; litil a pnr»« until it lix» l■v■n 
iLn-u^b tbreiill rf wifimll n 1 rTK>|'< jftb<'!mn ptk^* 
irtT» ern^mllT fnlrtiitul*^! for h»f» at ant mto is lU 

ln*v-jlionanl l^foT" oiil^ci* 1 »*1 l«v’»t t” *trfoctlinj il« 
jm 1 JfilitT (h" fallvr wout I l»« P^« frr*jtjrntlr r.»nirmttM 
Tb" aiiutnjrlion of falw* atiom i* tu w t » Ii^ ibo 

UIidh vtut art* at t>^t « tLid tjTprthfM>4 f yr r^tabliih^nl 
tnjtb Th»* i th' tniitali* malt* wli n nojoitifitsl 
ot»nfluiifin« arc* tlnwn from analf^r It »• xu amount of 
latKO Injl |»'nin*m'^tf tr^mnl lanrr iKa! pn>- 
InlwljtT U* a ljt|>o|br(i« ta*o) on anakyr Vn 1 it ib nt'trr 
mon* than a lir| /ilK4t« I tm al rn iIh* auly^rr i» a triH* 
oa«* it }i>Ub oqI/ in th**nQo {v'titit of mmilar rrUtioo tn 
oilool It furtb»*f l« falUrtem* 80 it IcoutoM cb*ar wht 
ari^immta froto anal arr »o < ftrn unc^onnoriD^ 

It noM banll/ t«* pmotM tfui that ibnosli *0 all parat at 
all of B>]ut{<iai uf all a'lfiB of ph I kuu oarpotrorof 
pkHBios riKbl Ib 1/ no m<un« uniform > n rr pjoBBiOf? 
f*nm" Imo^’a that <yqt Aol makini^ a pm* and forming a 
brpot]K*«iB am plrlw-un an<l |atnruo monilitTB of lb« aatno 
cU « of m< Dial actinitt** 

ABisvman tbini;* aa m onr^. « nitiiuina miadi oru 

few In all bninely'* of aacnro— ^'T piart In urWpo— thr 
man/ do little hnl monro tin rrxullB of olbera thinling 
Tb«r exp^m^nU an* not trul/ cxpcnmrnla at all» for 
U>#j aru not deTlcod a^ means of mItIq;, a | roblera as pri 
unsolrrd but ora racrrlr imilatlocs of vlial otlwra baro done* 
before It it tbc cxcrptionol mind that makes now tTstrma 
DlscoTerr then cannot bo retlucod to rule for iU csBcntial 
feafure is a questfon of tnenfaf endowment ^fo tmfmng can 
mako a dlscorercr tbougli training ran rendor moru eUcctiro 
tbe work of ono born with (he discorurcr a power 
To understand tbo reasoning, bj wbleh a dlscoTef7 is made 
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i« nnofhf'r iniHcr 'L'hc Icj^ir of induct inn in Himplo m tin 
form Tho diflanltN is not in ret oumsini; tin* os^r'nti.il 
!vf(“i !m\(’ iH'cn (-iLtu. Imt m (.lUun^ (liom 'I'lio logical 
annUsis — hK<i nil nnuUHis — is ivIh tract, tlir> protn-irf is tlm 
MiiK' wlml'n or the matter. Unfit rin l>o .ipplicd onl) m the 
mat tor. and to .ippU it in a iv-w ^^a\ demands deep knon 
k of what has tusm alroidi aciomplislicd, ns well as that 
toiuh of ^eiiuiH of which wo ha\o spoken 

10 Induction and Euumciatiou. 

8(^10101110 indui tioa ainih at cstahlmhin^ laws universalh 
tun>, h\ IhoanuUsis m tliousjht of particular eionts It rests 
on llio assumption that lelations are constant Ilenco, 
tho numhor of oises it oaamines i> umnalonal If tho 
iinil}j>is bo necnr.ito, one cvample is as „'ond as a thousand 
The onis object of rojioating oh-^onation or eaponinent is to 
ensure its exactness Uno mstnnoe is enough to cnahlo a 
chemist to enounce the composition of am now boclj ho 
produces m Ins kitioniton, with as much confidence as that 
the combination of two \oluincs of ludrogen with one of 
owgen gucs water, lliougli the latter has been oxemplifie 1 
mau\ thousands of times 

Induction doc:. not iCst on ‘ tho counting of noses ’ lUion 
if in an\ case wo count them all — and that is \cij seldom 
possible — wo cannot thoiebj find a nnneisil law of relation 
That IS giouudod m the nature of things, and c.an only bo 
laid bale by anal>sis of (hat natui-e Couulmg, oi cmiinera- 
tion, does nothing of this It morel) sums up the lesults of 
uuoxnmined oxponenco 

Consequently , tho idea that scientific induction is ‘impel - 
feet’ or ‘incomplete,’ bec<uise it does not examine all the 
instances, and that an exhaustue counting w'ould be i 
'pel feet’ or ‘complete’ induction, is founded in an entirely 
mistaken conception of tho work of thought To count, and 
then sum up in a single formula, is not induction at all It 
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u a coQTenlent economy of memory but It girei no power ot 
extending knowledge A ixunmnry ot facte can gire no 
gronnd for inference outiide tboeo rcrj facte bat> u we bare 
seen, an induction Ii not eetablisbed until it has passed 
beyond that narrow range. And it can so pass because it it 
not concerned with facts os independent, bnt with foots os 
embodiments of rolaboni wbioh are nnirenally true that it 
as conatitnent elements of systems 

It foIlowB that indootion by simple onumeration u 
wrongly named. Uncontradicied experience of umformity 
suggests a hypothesis, which it is the work of smentifie 
indofition to test 
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CLASSIFICATION AND DEFINITION 


4 



1 Development of Classification and Definition. 

"We pointed out, at tie "beginning of the last cliaptei, tlat 
tie first step in gaming knowledge is tie grouping of Ike 
tlings and events and tie calling tifem by a common name, 
and tiat for tie ordmary experiences of Ife tlis work las 
been done by our ancestors and its results embedded m 
language Sbearning to talk is not me rely a leaim ng of 
words, but a'&o a learnmg iTtlST appication o 

At 'first a cMd apples woids too widely the baby will 
call every man ‘ dada ’ But, as difierences are noticed tlis 
rougl use is gradually corrected Tie clild not only dis- 
tmguisles lus fatler from all otier men, but m tie indefinite 
class of ‘ men-wlo-are-not-daddy ’ le pi ogressively marks out 
more distinct classes — a small class of uncles, largei classes 
of soldiers, polcemen, sailors, clergymen, doctors, and so on, 
according to tie types of men tIat enter m a determinate 
way into Iis experience 

The bearing names applied by those about lum helps him, 
but it IS only as be notes tie distinctive clamctenstics wild 
those names imply that he apples them coriectly A soldier, 
or a polceman is a man made different from others, first by/ 
garb, afterwards by both garb and occlpation So a police-f 
man becomes known as a man clothed in blue, with long 
coat, belt, and helmet, who walks the stieets and is a terror 
to youthful deinquents , a soldier as a man clad in khaki, 
who IS tmined to fight for his country 
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In aJljhti iho_gcnnj [Jjoth clauiflcation ood defimUo n 
For ideatjo fjblng* aro becom in g c/ fnr^gi tbo«o of otw kind 
’ore’^SUtTof^itbi^ from thoto of nnotbcr and d}$itmei u the 
ebamctcntiro marks br wbicb tliit soporation u made are 
cxpUdtlj apprehended. 

In moat matters of common erory-daj Hfo we carrj this 
process onlr as far as is demanded bj onr practical needs. 
To inanj inhabitants of towns, for Initance. classification of 
sneb common objects as trees and birds goes little bejond 
the child ■ classiflcatioa of men. Tbej bare noted but fow 
dlfferonees. and that notico bos been cunorj and occidental 
Nor have its results been fixed br learning spociflo names. 
Tbe ideas of Ibe sub-chuses aro iodisUnct ond soon merge 
again into that of (be wider clots 

Onl/ when an interest loads ns to seek fuller knowledge m 
sooHi special direction do we feel tbe need for greater definite 
I ness m onr gronping of facts and for the more exact insight 
ilnto thdr nature wbleb will make tbe grouping accuntc 
Then we stud/ tbe facts with this pnrposo in riew 
So iro find in um clasaifieations and definitions of all 


degrees of precision ^In snbjects which we hare studied ^ 
intensirel/ onr classifications and defialtions nm/ be oxaos 
and accurate others tber ma/ be of the most primitirD] 
description’’^^ man/ the/ will bo of some mtonnediato ^ 
worth. Hare as els ewbero soientiflo knowledge differs fro m 
that of eiCTj'-dri.y life" onlr in tbe stage of perfection n noliedj 


2. daaslfloatioin 

(0 GBjrnoAi. CiLAnscrTBRisnaa — Lei ns now consider tbe 
natnre of olassificahon. 

(o) A ifeTiial ArrangemeHl — ^In tbe first place, it is a 
mental act It gathers things together m thought on the 
ground of their known resemblances 

At tirnff ire ma/ afterwards arrange them in spaoe on the 
plan we bare laid down jnst as, m other oases we ma/ 
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express onr tliougbt in "wiiting Bnt the planning is tbe 
classification, wfiicb the ariangement simply copies For 
instance, as a matter of practical convenience, I may ariange 
tlie books on my shelves accoidmg to the subjects of which 
they treat 4But the discnmmation of subjects, and their j, 
relations to each other, had first to be settled m my mind 
The placing them on the shelves only carries out the group- 
mg aheady made in thoughts 

But m by far the moie numeious cases such a groupmg 
m space of the actual things is out of the question The 
botanist classifies plants Obviously this does not imply/ 
that he first collects all plants togethei, and then separated 
them mto groups, plantmg the oaks in one field, the roses m 
another, and so on He deals with his knowledge of plants, 
and holds the various classes apart m thought 

Actua^i oppingjjf .thin gs, then , mjiot-a^pa rt of classific a- 
tion 'When it is done, the objects dealt whh_are few, _and 
■6ieir*iegre^tiqn^is^^Ty ah^xpie ssi^ of th e^lassification, 
fKibdhe'cIaisification^^self 

^^usection — Seglect to keep clearly m mind that classifi- 
cation IS a mental groupmg leads to the production of 
spurious ‘ classifications ’ Probably few would fall mto the 
mistake of supposing that an enumemtion of the parts of a 
plant IS a classification of plants, oi that countmg the 
sqnaies on a chess-board is a classification of chess-boards 
^et, just such a confusion between classification and diSr 
section, or physical partition of a thmg mto its partsM 
appears m many school books on grammar^ They ‘ classify ’* 
sentences mto simple, compound, complex, and subordmate 
Nevertheless, when they tieat of the last named they rightly 
describe it as a part of a complex sentence 

Conceptual Analysis — ^Less crude is the enoi of confusmg 
the distmction of the quahties of a thmg with classification 
of things In a fl.ower we can note the coloui , the scent, the 
size, and many other quahties We can, if we wish, take 
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tnj OTws of tw tlw’ prounJ of a cluiificnth'n < f noirmi ^ 
Bii! lo pnamrralfl th^ r|tuh!lf*i of a lliinp !■ to d»x*nbo it 
nol to group It wilU dUf r ol jcct* 

Both _tbAj*_iciD d< of i«liam claMifimlJ m l>frak dow n 
whfn iro applr Iho t**iror wliriW rin trpJirat o the 
toJiifToT tlTowl Iprcl ii^** uf «.>A oritK* "^Vp tin 

ptaj^^U mw * air lloncr* ’ Imt t4> aft^nn fhal X pl*ti\ i* n| 
flower or llol i< a flowrr or A •altonlJnit fUu»n ii a 
npntPoer> i^ to uttrr nonienw* 

(li) A'/<nBii«rJ ty J^nrp^tf — To le ohlicratlua to tnllt 

iary »^TTice meu are fint rU<«*«l I»t apo TJh'n llifHP Inlile 
for iWTicp are furtlt^ clai ifiril aortirrlmp to pbv»Hul 
capantj But in ciril life an allogHln r difTcn-nt pnmping 
boAod on oempatvoD promll* 

^TbU it an otaraplo of tbo qmrral Irutli that *o nerpr'l^^ 
clftulf/ at rondonj Iml alwaja with rtferturo lo tcmio pur * 
powN 

If the rjuPiUoQ bo tho toltmp out of oniamptital flower 
lipJt a claiilfleatHMi of flower* a4Xonlinp to oppewunee will 
Iw pertmoot If it bo of wlun (o phot awl wlien lo take 
out of tbo f^rouwb '{uit > another grouping it needed lor 
each purpe^o tho oll«*r eUiMlicalJon would be uteleat Nor 
would either be of raluo in an Inquiry into medical proper 
tiet of plantfl or help to decide what planti ahould 1 h 
pbuilod bi diflerent kiodt of aoU 

(c) Batffl OH DeJInilf 1 nnapte — It follow* from the fart 
Umt the tame object* can bn cla8tifii>d in ranoii* way* 
according to tbo purpoeo* with which tho chmilficfttiont are 
mad© that oTPry clattificolion ahould be baaed on a principle 
related to that purpotc. 

If Id eiatmning a number of ichoollioj euay* the object 
bo to comparo thtir literary proinlae tho roarkinj, — or clan 
ing — will be determined by queationa of *ucli quolitlc* a* 
atrb amingcment, and imaginatiro power If it bo to 
teat apeUing tlio number of departure* from orthodox 
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orthogi'apli} •will l>o decisive Otlier classifications might 
equally "well be made on such bases as handwriting, gram- 
matical correctness, or amount pioduced in a given time 
Each ould } leld a good classification , that is to say, one 
‘ good ’ for the purpose in view For any of the other pur- 
poses it would be not only useless but misleading 

Fallacij of Cross Bivisio7i — ^Yet, to confuse the principle of 
one classification mth that of another is a common error 
Then a wider class is divided into narrower classes which are 
not altogether separate from each other, and which togethei 
maj , or maj not, include the whole of the "wider class 

If I classified pens into fine-nibbed, broad-nibbed, steel, 
and gold, pens, I should doubtless mention four sub-classes 
of pens But I should not include all pens, and some would 
belong to more than one gioup 

If successue steps in classification be made, tlicie is no 
objection to taking a different basis foi each, as in the case 
of men for mibtar} sen ice The classification is iitiated 
onl> v.hcn more than one piinciple is applied m a single step 
of dnision It will not do to classify goods ns bulky, light, 
beautiful, and ‘ made in Gcrniam ’ 

Such eiiors are called Fallacies of Cio^s Division 
((?) Classifies a Definite Whole — Classification isalwavsof 
facts of which we ha\e enough knowledge to see that lhc> 
are related to the purpose with which we make it In 
classify mg, us in other modes of thinking, wo keep our 
thoughts within the limits of a unnerse of discoiiise,’ hero 
known as the Tolum Diiihinn, nr Whole to lie Bmdcd 
It ma} bo a verj small one If I classify mj books I 
deal with a ‘nunei-e’ limited to the laioks I possess, ami 
thes aio but an infinitesimal part of the totulitv of IjooKh m 
the world Others might lie useful to me, but thej are uii- 
av.tilablo ]’'or the turning out of the purpose to do a 
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p>«w f*r Korl lar own I aII (bil irr p^rti 

nml 

In •nrt<hrT iD«tjnfo il mat I*o lb»t rmjlhjnf* catlM Ur 
tb»' common nam* to tb»» purpo*** If wo wl*b 

to inrcttipalo tbo njitaiT of |4»nt* wo n cbu'lflratlun 
cmtFmHttj; all fUnl« 

In rltboT caw* it {• criJonl that wr raa«t hato moncb 
^owlMpo of ibo wbol« wo wUb to cli "iCj to mark it oft 
j^frotn other thtnp* with wbleh wo do not Intond to deal 8o 
Wo Bio<t know Ibo chief charact »n«lic< whlcJj diilinpiiih llio 
"Ihinj;* wo inclolo from tUo«> we* ctclodo To thin 

knowlcJ^*** l» to pro a d finitbm. Il miT nolll 0 ^cl<'ntlGca^J■ 
si'lJflfl^dor 7 but it muit M anfEcientlj acrnreln and doGnlto 
to work with 

In ordinary toatlon thU U not difncult IjADpu;;** in on 
ailcejiule pnWe But then* a« canon in wbkh tJjo boundtriea 
oC thfl clann wo projiov* to dirwlo art* not jtUinlr markwl 
For example ipontTW aa*l wn ancnionoi wrro kmff rrjjardM 
an Monginf* to tlio p*DfTal cUtn of pUnta. Thli affreto*! 
elancjQcatbn lioth of plaofa amon;; which neh forma of 
orpaniaod lifo wen* wrooRly ioclu leO and of awmal* from 
which Ibey wero raiiUkenlT oicludiwl 

(«) OrJer/y— If wo exaraino tho claeilDcationa embodied 
in langmge wo God that thny are not limited to ono fb*p 
Tbo example of men for military aemcn illuitratoi how tho 
anb-chuvw oldainod tho drat diriiiion am themtclrci 
dinded into amallcr cUmt on tho liami of a qmlllr 
common to eome of the membera but not all of them 
In inch a Projretrirf Of<u#iy7ca/ioa It la cinentlal that at 
each itep tho anm of the aub^laaaca ahould Inclado ercry 
member of tho wide»t clana with which tho procco beginii 
ThU U Bccurod If each itep bo ewreetlj taken. 

It tho charoctenrtks choson as the prmciplo of diriaion 
bo not one which in aome form ii found in orcry member 
of that claai a proliralnary claiia muat bo made of thoao 
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Tvluch do not possess it, or they mil be omitted altogether 
If we began by dividing ships on the basis of their rig, 
and considered only those that have some land of iig, we 
should omit, not only all air-ships and submaiines, but the 
great ma]ority of steamers For ng is a characteristic of 
sailing-ships Consequently, variation of iig is an appio- 
priate principle on which to classify them But it is not 
suitable as a ground on which to begin a classification of 
all ships ' 

So we get the rule that contmued classification must pro- 
ceed step by step (Divisio non facial saliuvi) — that each set 
of co-ordinate species must include the whole of the genus 
fiom which they are formed Then we secure that no inter- 
mediate classes are passed over 

(u) Foemal Division 

(a) Division hy Dichotomy — As aU classification is a soil;- 
ing of certain selected thmgs according to the i elation of 
their qualities to the purpose in view, it must be based on ^ 
examination of these quahties This is its matenal factoi 
But the purpose may be satisfied by deteimimug meielyA 
whether the chosen quality be present or absent, lemembei- j 
ing, of course, that absence means piesence of an mcompatible 
quahty of the same geneial kind “ 

For example, if miirois aie to be of much use to soldiers 
on active service they must lesemble glass in reflective powei, 
but not in fragihty So from the mde class of mateiials 
capable of receiving a high surface polish we must exclude 
the sub-class of brittle things We then take the remain- 
ing class of things-tliat-aie-not-bnttle, and divide it on 
the basis of duiabihty of polish into those which resist 
rust and those which do not This excludes such a metal 
as steel, because it is hable to rust when exposed to damp 
And BO on, each step ie]ectmg, on some new giound, some 
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mAt<nAl< •• uniuUabU for mirror* lo 1*0 u^i 1 on jfnrKt* 
till it m-\T be derilr'l tlut tilrrr lio^ moft* (ho conililionn 
And (!at tbf mlrmr* »hcmhl Ik* ma 1 o of (hat m lal or farrsl 
»itH it 

At rach •top of *0 h a I rv'(;rM iro cU< IRration (ho mmplo 
prwncyt or of one tjualitr i« lilm n-* iho 1 1 i« of 

dintioa. 80 llio mrlirr »loj« or»»— 


JlAlmnl* with frflrctiTt powor 

l'~ i 

non irnttlo brittlo 

r”"' ' I 

non ruKtiOL, ruttinf* 

8ach A pnyie«4 U known aa Dtrhtan hy DirhtJotny liocauirf' 
Al earh Atop tho iub-cbi*ot aru fortnM cm the pnuod tUatf 
one po«fe«v^ An<l the other doe^ not {MXMni t partMoUr 
qnaliljr Tbffre are two nod onlj two at 

h 

It i« UMfol when we trjtb to rcarli a dtdlnllo eliaractcr b/ 
i\Uhlj rlimlnAtlon of aUmullr^ \\cro wo to conndcr a 
nmber of tbe*o at oner confiuion woald prohobljr bo latro- 
daced. '^VTielher the tbroogh which the process ii 

anoccAjnrelj rffcctod aro markod bj a namo po^ltWo or 
nopitlTO in form doci not afToct i(« ehorarter 

In *och a diriiioQ we Aocure at each itep that the chm we 
dlrido ii whollj exlinutted \tj (ho two auh-clano* and that 
theto are mutually eieliuJre ^oLare thcroforo a formal 
osfuranco that the dirislon la correct m tltcao eawntial 
pointa For thli ronson thU waa the oaly kind of dlrialon 
admitted into formal Id^c 

(6) IVec o/* Porphyry — For orer alrteen centunea the 
typical example waa known as tbo Tree of Porphyry This 
was an attempt at daaiifying all exiateoco and waa there- 
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foro, related to the uiost general i)urpo';Q of knowledge It 
was — 


l^umvtiun Oenv* 
Dtffn cut in 
Siihaftaii Ociin^ 
Diffci aitin 
SitbnUcm Ociiu* 
Dijlcrailin 
SnbaUcni Gcnnn 


Suhsliinco 


Corporc-xl 


Tto<b 


Aninmle 


Lnni):' Being 


SciiRituo 


Aninml 


Incorporeal 


Inanimate 


Non Rcnsitiio 


Dijfcraitia 
Iiifima Spccic’i 



Non rational 



Socrates, Plato, and all other Individuals 


(c) Technical Terms — In connexion with such a scheme 
was developed the terminology of classification 

The widest class of all (substance) is the Summum Genus 
(widest genus), the narrowest (man) is the Injima, Species 
(lowest species), which is reached wheneiev the next step in 
division yields not classes but individuals 
The direct series of classes between these two is a Linea 
Predicamentalis (predicamental Ime) Each intermediate 
class along this line is at once genus to those below it, and 
species to those above Each is a Suhaltem Genus or a 
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SubaUern SpMe* according fti we poii down or up tho line 
In relation to oach other a genui the tpccKn into wluch 
it ii Immediately dirWod are Proximate 
Tho attnbuto on the prcacnco or nbcenco of which each 
ttep of dirision it baled (tho IVaddmeH^HDi Dipuioau) ii 
the Di/crru/itt (differentiating inarli. or dlffereneo ) by which 
two co-ordinate ipccica are dutingnished from each other 
(d) Value of Piekolom^ —K •one* like that hero worked 
oat with tho poiitiro term* could bo dorelopod from each 
nogatiTo torm Thu* many pre^licamontal Hoe* start from 
tho tamo ntmmam genn$ Fororcry term reached it formally 
dirldble into tpode* whidi pottets and ipecio* which donoi 
pouen, a cbot^ qoality 

Sneh a procesi iarolro* only to much referenco to fact at 
U noodod to determine the tnccouiro pnndple* of dlritlom 
Bat, owing to lU formal guarantee of completonoai a dirision 
by dMhotomy it at timet utefal to tott a elotfiScation mode 
on other linot- 

Wbon tho ground of dlrition u act tho pretooee or 
abeenco of a quality but its pretenco in a ranety of de g re e* 
or form*, dichotomy obocurei tlie true relation of tho tub- 
claitM, If wo claoiify tnanglot on tho ba*U of the rehitire 
length* of tbcir ildci ve got immediately throe co-ordinate 
ipede* eadh of which 1* a proumato ■pocica to the geno* 
triangle. To make a Qrtt stop by •opoiuting equilateral 
triangle* from tbon that ore not equilateral then to diride 
tho loUor into itotcele* and those not boBceks, and finally to 
find that the remoindor u an xofima epoem would obtoure 
thi*. and, to that extent, ritiate our lyitem of thought about 
tnangleo. 

The number of proximate tpeoiet to any genoi thould 
then, be domded by examination of the focU 
(ill) PjiiaoiPi:.*a or 0i.aa5iFiflaTioH — We are now In a 
podtion to Mt forth the condition* which a good ola**ifica- 
tion ihould fulfil — 
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(1) Etieli n»'{ of (Inision ituinf In' on a ‘^in^lc Insm 

( 2 ) Tiio •'Uni of thu inuMt iio co-ox(cn'’nc vnth tlio 

gonviR 

(2) E\orUlimg o\i(mm1o (ht* g»*t»us mint Ija oxrlii'lcrl 
(!■; Each stop nuHt bo ]>roxitmi(*^ to Ilia oiio pr.'Cf’iltng it 

(n) KiM>S Ol Cl-ARRII ICAtlOS 

(ft) Sprcinl n»il Gt'tieral Cl(if‘\Uc(ilinnf — "Wo are constant Iv 
clnssifung thing'! tuul inonlM fi»r all soils of purposes, and, 
proMcled the t Inssitlcation is lnse<l on a suitable principle and 
fulfils the conditions just set forth, it is a good one for that 
purpose 

On the other hind, the purpose in.i\ bo to s^steiiiatisc 
knon lodge as a n hole Then t he tlnssificat ion socks to arrange 
the thiugH with nhich it deils as lh(\ arc rehtod in the 
igeiior.il Kthcni'i of the unuerso The result is not the prnate 
concern of this or that porbon or hndr of per&ons , it is a 
8}Stomatis itiou of the total knowledge of inanKmd of that 
form of extstenee, and is built up, tested, and rectified bx 
the co-opcniti\o woiK of man}’ inquirers 

Such a classification is often called Nnixoal, aud all special 
classific.itious Arlificial , but these names are uufortimate 
All classifications are based on real clmnictemtics of things, 
so m that w a) all arc ‘lUturaP' All are^nuUmijj^ 3 )OpIn 
tlio sense that, c ich special ciassificatlon, well adapted to its 
purpose, 18 the one it is ‘ natural ’ for us to make in relation to 
that purpose A classification of plants according to then 
curatne properties is ‘ natural ’ for the pui poses of medicine, 
and in relation to that purpose the general, or botanical, 
classification would be ‘ uiiuatuial ’ 

I On the other hand, every classification is made by oui 
I thought It coi responds to no physical arrangement in space , 
/ it 18 only a way in w'hich ive choose to thiuli: things together 
i for purposes of our own In this sense, eiery classification 
\ IS ‘ artificial ’ 
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Bui thougli tbo term* aru ItuppropriAte tho dictioctioo 
tboj aro ictonded to marl. ii a Tory real one. iL ue-^hat 
betwcCiL-eleislfluit-k»a3.f6r apecta l 

for the ceaoiUl~itwoi^c<^^ porptw of Vnir?r 


A •pedal cLundcatlon U mado in tbo mtoreeU of botuo 
t practical eoib aad i« ba»cd on Lnoirlcdgo of llio roUtioai^f 
\ tilings to tbatond os for oiamplo tho clasiificntion of 
JWateriaN with roforoaca to tlioir suitabUitj for makuig 


An instance of greater pormanent mlue is the oloaiifica 
tion of plants mado in (ho eighteontli conturr hr Linnfeus 

Before his llmo botanists bad onlj giTen one name to a not 
of plants} catling all rosos for example by tho name Rota 
and then adding a description to show which particular land 
of roso was meant. Thus, for instance, for the Peg roso 
they wore obliged to say common tom of tbo woods 
with a flesh-coloarod swcot-seonted Oower Linnsus 
was tho drst to giro a $pot\fio namo to each 
particular land of plant, detonhing the plant at tho same 
timo so accurately that any ono who found It could decide at 
once to what ipocios it bolongod. To accomplish this he 
clasxlfled all plants ohtofly aeconllng to the number and 
arrangemont of their stamens and pistils (or the poUon 
boaring and seed boorlng parts) and then bo sabdmded them 
bjr the ohanctcrand position of theirloare* and other ports. ’ 

The aim is practical but the olassidcation brings together 
spedos which in all excopt the number of stamens and pistils 
aro far apart, and becauso of agreement m that pomt, 
separates species which are nearly related by ilHnity 
genoral olassiflcatioD of plants or animals is not based on some) 
arbitranlj' cbosen external marie, but on Qoailders.ticni of theizf 
whole nature,! Though the qiemes of to>day mar hare had a 

^ Mia Ju B. BaoU «7 1 A 8kori Eutorif of Iratmrai Sctaic*, pp. 
207 SOS. 
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common origin in tlie remote past, yet eacli shows a unit) of 
stnictnre and mode of life which are transmitted to ever\ nen 
memher of the class Classification deals with things as the\ 
are It draws a map of that section of evolution in timo in 
w Inch we ourselves find a place 
Thus, a geneml classification is possible Non here is it 
) fully accomplished In some cases much remains to be done 
I For instance, ‘‘the numbei of Gorman species of hank-need 
1 lias been fixed by one author at 300, by auothci at 100, b'^ a 
third at 52, while a foui th is content n ith only 20 ” ‘ 

(h) Snh<iuiu 2 )tivc Glassification — When, instead of making 
each step of a piogiossive classification on an independent 
basis, the maiks chosen are related to one general principle, 
the classification is subsumptivc In the biological sciences 
the principle is that of descent So the classification becomes 
a genealogical ti ee 

The aim of such a classification is so to systematise tlio 
things Avith nhicli it deals that those which resomblo cacli 
othei m important points shall be gioupod togcthei , and that, 
in the subordination of classes, the ncainess of groups to each 
other shall bo in projiorbion to the amoiiut of such lesoui- 
blance between them 

(\) Cx^ASSIf ICATOKX’ AND E\ I’l UIJI FNTAT. SciKNOlS 

Clnssifioation setting foith iclatiouships of descent belongs to 
(he biological sciences 

1 ^ In these, classification plais a largei part tlian in (ho 
^plnsical sciences which investigate inorganic natiir&i Thero 
the chief mm is to est iblish relations of causation-^to show 
under what conditions ono mont me; itably produces nnothei 
The things with which the> deal are, in compmson with 
org-imc IvMiigs. Rimple in Rfnicture, and eisih classified 
'i’h'H c-in also ln> subject! d to all kimls of oxjxn iinents 8o 
(li‘'‘:e ire Call*' 1 thi' ‘ cXjk rimental sciences’ 


’ tlOl'- 
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TlK'co!npl*‘iltTlotn.>'ln<v«l br lifi'ani «loTtlopmpnt in time 
n^lncU the applieitKin of rtpenment to nr^nic 
thecgh mttfli work U il mo m tho inttMlij^ation of 

tr»n«mi»»ion of quallf tei So (homh tin* IhoIoj;k'i 1 ncnmco^ 

aim iillimntelr at tho o<Ul Intimeot of rv: kt roUtion* th r 
are fur I a Wanoo 1 towaniii Ih^t p ■»! thm am phruK^ an I 
cli rnHtrr Ther an* m con*o|n nn rillol clmificafonr 
ncrearr* Irtjl thu mu^l not In* l-kl m in implrmf? that with 
the attainment of p-rfool rU^^fijition an*! n noivtod ilofini 
twnii their ta V wrmi 1 l>e ooromplialiot) 
nool>frT n intrrtn'^lnto lietwcen tho two atapK. It loiU 
with ioorpaokc matter Iwt it cannat oip^monl on tho 
formitiun of Ijio earth « rrrnt m |>aat acr*^ 

Next It »hould Iw nolo>l that ecientiDc clanificatmn 
not it ip wUh irptOR Ihoobjoctnof ciponrwe Chotnl^tnr 
aaaljao* thowi Into (heir olonionU ami rrpmli the elan: 
GeaUoQ of eletnonU ai ftin<Lamcolnl That of compound 
•nlwtanrr^ li l»av*l on th ircoiopo^tion. Similar)/ bioloigr 
aimi at eUniifrln;; the origin)) form of orgonie lifo, and at 
maVing lluit the foundation of tho elii^lfintion of pre^t 
•peclci Inexelica^* the pro»'e'k<i U in liirtiro proccnlmgbjr 
Iirpothosi^ anJ Tcnfleatlon of lirpotho^m 

(n) ?fo»r)ro»aTtJ»n aicp Tcbmijiouxit — Nam<* m 
common um haTo not the prcdulon In refirrenro and mean 
Ing which iwentiSc thought roqulrci Tl>« djradmntngo of 
uiing tlroin ii aecn In the ecience# which dcnl with human 
nalUTo and aetioni Such worda n* freedom hnppmon 
rlrtue nature pleaaore wealth Imro wldo rangoi of meaning 
A wnlor U apt to paw uncooaeloualjr from ono to another a 
realer to interpret In ono icnio what li meant In another 
So inatcad of lliat rtondj co-oprratlon which haa done lo 
murh for tlie adranco of tho pli/ilcal iclencci there has been 
constant mitunderstandmg and controrersj 
The ph/slcal oaencei hare arolded this hr OTolring raoro 
or loM perfect nomonclaturos eonshrtlng of tochniml tonnt 
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Tvlucli often contain then meanings in themselves foi those 
■who kno-w the languages — ^generally G-ieek and Latin — fiom 
■which they are foi med These terms may exist side by side 
■with those of common speech , as, for instance, the names of 
plants or buds When, as in chemistry, they denote mainly 
the products of the laboratory, they often have no such 
■vulgar competitors 

The advantages of such scientific nomenclatures are 
obvious Not only aie the names unambiguous, foi they 
caiiy no associations of every-day life, but they are current 
among men of all nations and tongues 

Similarly, these sciences have special Tei minologies, ojT' 
collections of terms, naming qualities and paits of objectsil 
such as the calyx, coiolla, stamens, and pistils of a flower 
By use of these, descriptions are made precise As might be 
expected, nomenclature and terminology aie paiticularly 
important in the classificatory sciences 

The great safeguard of technical terms against ambiguity 
IS immunity from the attrition of every-day use This safe- 
guard then generally unattractive form does much to main- 
tain 

3 Classifica'tion and Generalisation. 

In classifj mg we make a sei les of acts of division, m each 
of which we take some general quality, that appears in 
dilXerent forms in the things with which wo aio dealing 
Tlieso forms wo make the differentiating characteristics of 
the various species adding them to the connotation of the 
name of tlio genus ue get the connotations of those species 
If we follow the process m tlie other direction we pass 
through a succession of acts of generalisation By omit) mg 
the distiiiguishiug charactoi istics wo gather the species into 
the genus, the connotation of which, tlioioforc, contains less 
' than that of .my of the species ' 

' Cf pp ‘I'l ST 
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Cn4.^«{6r3lMn no'l p'n^r»li*»tinn Jh^n aw n'Tcw Iboaph 
rrhlM Th^ on*' |n **•« !oiroiranl« KT;Tv>,»almf’ 

on tb^ bun of <lin'«*rmfr< tho olKor uj wnnl« afnTmffntiDfj 
on of lilom-** Nrtth*^ t* pouiM'i uol*^ both 

likpD'^^ an 1 anhtmo»i can !•» fontiJ 

H >» fir cillK-r i< c\movl (Irp<'n<l« on th parjwxo in rtow 
lloUnt not n»^l to pi « upvarilt b^ron 1 plant* nor 
t xaloj^ lw*Totjl aninuU Imt ma»t rrj^arJ thr*o ai 

»nlxL»»v^ of ^l^o wi Irr cIam of otyaoio I*^iDfp< 

8o mth tho lower limit In dmwmf; np a catalopxw of 
liooli for tbo poorral rm I«*r it but b*' cnonKh to rrvli *urJi 
Bi are inarLM bj tho name* of tlio ^Tval dejartmenU 
of knowlo-lc**— htilorr pw>jrraphr proloj^T Crllnn and Iho 
IjLr Hut for tlK* atoibrnl m anj ouo branch of 

knowWj^ tliat may In' ibo wtl<Mt cLw* which 

mail iio proui*^! in a namlwr of «aprr*tiTo tlopa J^foro ho 
ba< a l'*T aallCncotl/ definlto to wtto hit parpo»o of finding 
what booLa are aralUblo on aoT particular aaltcr m wliieli 
bo maj wi«h to carrr out rowurcb 

4 Saflnitlon 

(i) CoNHCxiow wtni OnA^sincATinw — Cla^aification and 
dedaiUon inrolro rich other Tbo ono iratcmabM^ tlio 
denotation, Ura other tbo connolalion of tho tamo acta of 
thing* 

In claMifiextion we firat detmnlne our rumman 
TliU Implte* that we know what it K Tho moro accurato 
thli knowledge tho more aecuro aro wo agunti deoUng with 
more or losi tlian wo ibould To name the ottributoa which 
at once unite alt the membori of a geooa and mark it off 
from all other tbinga 1* to atate Iti connotation that isA 
to define it As tlio etjmolog^ of tho word snggocta, to 
defino ii primarily to Mt UmilN->to include what sbonld b^ 
iniide, and to oiclndo what should bo outiido. 

Each ipccitti differs from all its co^ordinato specie* bj 
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possessing some quality of the genus in a specific form 
This IS its diferentia To add this to the name of the genus 
gives an adequate defimtion of the species Theie is no need 
to state the definition of the genus, because the very act of 
classifymg unphes that this is Imown So ive get a very 
simple rule foi definition "which shows its close connexion 
with classification The definition of a sjiecies is the sum of 
jpioximate genus and difetentia 

(ii) Principles op Definition — The more clearly a 
definition is stated the better All figurative or metaphorical 
language is out of place ‘ Angei is a "torrent that sweeps 
away the frad harrieis of prudence ’ may suggest a vi"vid 
image of the difficulty of checking a huist of anger, hut does 
not at all tell us what anger is, and so is not a defimtion 
Nor are tautologies That ‘ mutahihty is inconstancy ’ may 
convey knowledge as to the meanmg of ‘ mutahihty ’ to one 
to whom that word is unfamiliar, hut who knows the mean- 
ing of ‘ inconstancy ’ But it does nothmg more The state- 
ment IS purely verbal If, however, the rule to define hy 
adding to the genus the differentiating characteristic of the 
species he followed, such errois cannot he made 

We do not have tautology when the name of the genus is 
also part of the name of the species, as, for instance, ‘ eqm- 
lateral tinangle ’ Then the differentia unfolds the meamng 
of ‘ equilateral ’ So the whole name of the species, consisting 
of the two words ‘ equilateral triangle,’ is defined That the 
name of the genus is part of the name of the species is 
accidental and nothmg to the point 

As definition states the special characteristics of a class of 
things it can only he clearly expressed m positive fonn 
Euchd’s definitions of a point as ‘ that which has no parts 
and which has no magnitude,’ and of parallel straight hnes 
as ‘ hnes in the same plane which never meet,’ are examples 
Each leally assumes a positive quahty To make good 
definitions these should be expressed Only when we aie 
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dmUnff witb a rwpoUT<* Wf« «w1j iwypialilT )■ jI 
pcrmiuible to expivtt tb© dcfinUioa nc^tjTclr a« aWoro 
of equablT t and thli Tncaningtcsi opart from Ibo poiUiro 
dcfiniUon of ©qualitr 

A ffooil (Jffi»U{on lliorofon' gtr^t the eonnoi Uiomn (Imr 
aad portfiM terwu 

(Ul) Ki’tm or DEnamoK^ 

(a) Sjyettal and Oenerat Dejtntttont — Tho cIoh* rrlallon of 
definition to cla«^ificatlon Inrolrw that tboro aro rpoctal 
and pmifml definitions connoct<!d with the coni*»pondlnfj 
Had* of claRivficatlon 

Gonoral definitions woaM Iw as Invlorndt to apocial par 
poeoa as would gonoml chunlflcations hor thor sot forth 
the charadcrwties important in determining the pUco of tho 
class defined in tho genoml system of tlie unirerto:, and 
those aro probaWf not tho most important for a limited 
practical purpose Tho botanka) definition of a plant would 
not bo so^ceable to a markot gardener nor would It express 
&{tknowlodg«. Kor would tho loologmd definition of sheep 
stato what it Is important for a shepherd to know 

This throws farther light on what we found in an earlier 
chapter that though we all oso words with tho same reference 
we do not all hare tbe samo knowlodgo in our minds when 
wo use them * Tho experience of each one of ni has made 
ns more or less familiar with certain rolatlons of things to 
onraelTes, and tlioso loom largo with ns But the oxpenonces 
differ ra OTory potiiblo way A boy wonld not define a cneVot- 
boll in tbe s&mo way as would the maker and neither defi 
nition would satisfy tho reqnlromenti of geometry 
TVe will exemplify special definition from tho same Llnnasnn 
system to which we rrferred in classification “Indcacrihlng 
tiw geraomm for example [^Limuous] montlont first the 

•epali, or little green leares under tho flower he says they 
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are fno, and Aor\ pointed , Uion tlio ‘pefnlfi,’ or floiver-leavci, 
aic Inoalso, gro^^Ing on flio sepals and lie trl^filiapod , tlic 
‘ stjimens ’ aio ten m nuinbci, and >4roir separate, the little 
vessels on tlic top of the stamens, \shich are called 'anthers,’ 
and hold the vellow dust, aie oblong, the ‘pistil,’ or sced- 
\cssol, IS formed of fno pirts, which are joined together into 
one long hcah ending in fno points , the seeds arc covered 
with a blvin and are shaped like a hidnei, InMiig often a 
long tij) which IS lollcd round in a spiral (like a corkscrew) 
Heie Avo ha\e a deruntion of the goianium , but many 
gci’aniuins aviII answoi to tins description, so ho goes on 
to describe some more special characteis The sepals in this 
paiticulai specimen, he sajs, are joined together in one piece , 
the stem of the plant is wood\, the joints are flesh}, the 
loa\es are slightly feathered at the edge 'riioso last charac- 
ters are peculiar to this land of geranium, whirh he calls 
Geuimnm jntdiosnm, and lieio a\o liaAC the Fpccific name 
Any goinuium which Ins the wood} stem, the joined sepals, 
the fleshy joints, and the foathciy-edged. leaves, will be the 
species called b> Linntcus gtbbosvni ” ’ 

General definition, like the classification Antli winch it is 
connected, IS inspired, not b} considcratnm of our changing 
practical needs, but b^ the theoretical pm pose of systematising 
knowledge It is tins general definition which is referred to 
when Ave speak of ‘ the ’ definition, or ‘ the ’ connotation, of a 
name Then the reference is to the general s} stem of know- 
ledge, and not to any particiilai, and it may be vet} limited, 
application of pait of that system 

Fiom this general standpoint, all special definitions 
are descriptions , tho} may contain none of the general 
connotation Both the piovimate genus to which they refer 
the species, and the differentiating characteristic by which 
they mark it off from its co-oidiuate species, may he im- 
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matarinl from the point of rlew of knowledge of what a thing 
18 m itself 

( 6 ) Ex^icatire and Oeneiio Defintitom — ^The eipotition of 
definition bjr gcnni and difference sets forth the chnractenstici 
of a clast as thoj ore^ without regard to how thej came to be. 
The change of view brought abont bj erolntion affooted 
definition at well as elatsiScatioD In biology tho general 
definition seeks now to erpross affinity So the chamctonstios 
by which it marks the geniit and the dUbngiiishing marks 
of each spocios ore those which best show descent Tho 
tuhsamptiTe claisificabonsand the definitions related to them 
together exhibit the biologut s knowledge of OTolntion. The 
definitions aim at setting forth not onlj what a class is but 
how zt came to be what it is. A dofinthon of this kind vs 
cahod QeMlie that is, indioatire of ongm- 
In the mathematical and phjalcal sciences also this form 
of defimtion has In monj cases sfnpeneded the older definitions 
For example, a circld was defined hj Eoelid from consideration 
of the completed figure. Modern geometry woold rather define 
it as the figure marked out by the rerolution of a straight 
line m a plane ronnd one of its ends which is fixed 

These changes of new do not affect the logic of classifica- 
tion and definition. The question of what shall be taken as 
the guiding principle is one for each special science. Logic 
only considers how the chosen principle is apphed 

^t) Iwduotttb Kxtctrb or Parnmro — That deftnibon 
results from Induction and proceeds by way of forming a 
hypothesis and then yerifyiag it by appeal to facts, is 
apparent. For that the quaJitiee dioeen are those character 
isbc of the whole class and, as a whole, possessed by nothing 
which is not a member of that class is at first a guess into 
the nature of things It is suggested by earlier knowledge, 
tested and yenfled by adranemg knowledge. So it is that 
definibons are often modified as knowledge becomes fuller 
and more exact. 



188 


CliA-SSIFIOATION AND DEPI^^ITION 


(v) Value op Definition — Defiratiou of any kind is 
but one way out of many of etpressmg meaning ISTo defi- 
nition exhausts the richness of the nature of any class 
Fiom many points of new, a shepheid’s knowledge of sheep 
IS far nohei than that of a zoologist, and foi the care and 
nui-tuie of sheep is much more to the point If we said 
that definition expiesses meanmg, and then lestricted defini- 
tion to the geneial definition of zoology, we should be taking 
the absuid position that the shepheid’s probable inability to 
give such a definition, and veiy likely to undei stand it if 
anyone told it to him, is evidence that he has no leal know- 
ledge of sheep after all 

It is very easy to exaggeiate the piactical importance 
of general defimtions as mental illuminants Definitions 
offeied to ignorance do little or nothing to lessen that 
Ignorance 

As we study a class of facts the power to define grows, 
and we can fiame a satisfactory definition only when we 
have learnt much of attributes and illations If we seek to 
gam knowledge from another of some class of unfamihai 
objects, say ‘ Tanks,’ we need as full a description as possible 
To be told its place in a scheme of classification, probably 
qmte unfamiliar, helps us not at all And it is this fixing of 
place m classification which is the essential work of definition 

Traditional logic regaided only general classifications and 
definitions, piobably on the ground that logic is concerned 
with general prmciples of thinking which lead to the attam-^ 
ment of theoretical knowledge But practical knowledge is 
as truly knowledge as is theoretical knowledge, and its 
attamment occupies no small part of oui energies The fie- 
quency and the value of special classifications and definitions 
ought to be recognised They should fulfil the same con- 
ditions as general classifications and definitions The differ- 
ence IS not in the logical prmciples, but m the mode of their 
application 
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(tI) I-AtLtcic-t iJ* DenKiTiiH — WroDp, application if 
n natno Inrolrci a fallacimi* u o of IcGnUnra Sotnclliint, 
vliicli waatx tho qtuilitiMi cunnotnl b/ thn name h latx'IIf^l 
tritL It no I lafttroacH a^ <1nwn from Ihn wronulr o^iumed 
ilnlilr Will pirc at) illnrtrali n from Jc'iiu* — 

“ Anr man wlto laL ^ Ihc troublo of p« ruiim, llic joumaU 
»f the Hnu»o of Comtnoaa arHI noon ho conrincrJ that xery 
little if floT n ^anl flt alt ou^lit In U paid tothorcKolutiotu 
of ona hran^'h of Iho lo^p^latun declaratory of tlio law of tho 
land ororea of vliat Ihor call Ilia law of iKirlianiont. It 
trill appear tint IlifTia iwolati mt haro no ono of tho proper 
tioa hr which in ihia ooantrr particoUHr lav u diitiQ 
puuhed fnmi nti rv tail an 1 ptrasarf but that os tins con 
trorr they bear ercry marh of a power arbitrarily aiiuracil 
and capncKmaly appli'-l — tliat thiT* aru luually mado In 
limits of cooteit and to serro aomo unworthy purpose of 
jmiion or {orlr!— that tbo law n ooldom drclarod until 
<i/7ertbo fact hr which It u tapposiHl to 1 m riolated — that 
lo(p«lation and jurisdiction aro united in tlio samo poraon^ 
and exercised at the same niouienl — and lliat a court, from 
which there It no appeal asiumcs an onyiaai junadiclion m 
a cnmioal case —in short (o collect a thousand absurdities 
into one moss wo haro a law wliLh cannot be known 
liccaun it is rj pcH /aelo tbo party U both legislator and 
judgo and tho jurisdiction is without ai'pcat Welt might 
the judges car Tito law of |iaHmmcnt is aboro ul ‘ 

G The Tredloablea. 

It is endont that orcryr species and orery indiridual 
{lossotses many qualities which do not enter into Uio conno- 
tation of its noroo, as fixed by its definition This is true 
whoilior the definition is connected witli tho general classifl 
cation or with on© made for a special practical purpose 
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From the staudpomt of the classification and definition 
adopted, can these he distinguished as of different degiees of 
impoitance foi the purpose in hand ? The search for an 
ansvrer to this question led to the f oi mation of a scheme of 
Predicables, that is, lands of predications tliat can be made 
of a sub3ect 

(i) Q-bnus and Species — If the subject be an mdividual 
it can bebiought directly under a species, and so given its 
place in a hieiaichy of classes 

If it be a species it can simdaily be placed undei a genus 

(n) Differentia — Further, we have seen that each 
species IS distmguished from the other species of the same 
proximate genus by a definite differentia or diffei ence This 
diffeience, then, can also be piedicated of the species ‘ De- 
libemte ’ as well as ‘ false statement ’ can be assei-ted of ‘ a 
be ’ 

(m) Peoprium and Accidens — The lemaimng attri- 
butes, often indefinitely laige in number, aie divided mto 
two classes, according to whethei they appeal to be closely 
boxmd up with the basic qualities already exammed oi not 
The foimer aie called Piopria oi Pi opeHies, the latter Acci- 
dental qu-ahties or Accidentia 

The theorems m Euchd’s ‘Elements of Geometry’ aie 
deductions of ‘ properties ’ from the combination of the 
defimtions with mathematical axioms That the area of a 
triangle is obtained by multiplying the umts of length m the 
base by those m the height and dividing the product by two 
can be deduced from the theorem that the area of a tnangle 
IS half that of a parallelogram on the same base, and is, 
therefore, a property of triangle But the size of a triangle 
IS an accidental quahty 

Similarly, the power to leam a foreign language is a 
property of all normal human beings, for it is a conse- 
quence of the nature of theu nunds , whether individuals 
do, oi do not, learn any such languages is an accident, 
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bcc«Q>o il tlcpcndd not oa tbu oaturo Imt on (Ito arcrtra 
■laowi of their Ijtc* 

on ftccllmt lo ctery tjmnl«cr of aipccia 

it l« calk'll on InapnrolU 4fcidfnf Tbo colour* of many 
aniiiuili toch tlio crow tho bcmofr tliu aro ox 

omplei Iktj like the kamiog a f«m ortho 

colour of other «pc«.ir^ of ontioat*, nurh as hnrxi'i Jo^* cat* 
and piTTiit* it lalon^ft to totno but not to nil tho nicrabcr* 
of a ipcckr* it ia colled a 6<7>uriiWc \catJent 

A dUtInction between Inaeparablo anti aeparahlo accidenti 
of an indiridul luui alto boon made The fi rnicr ant thow 
that belong; lo him |>crmaaentlr tho Utter eueh a* hi* octi 
or hU clothing tho*o tluvl rarr from timo to time Thi* 
diitinctloa ia of no imporlnncc 
Tho aclictao wtu drawn out In rcfeirnec to general cUmI 
ficatioaj and do ioitioo* aad va* dlnatrateil hr tlio Treo of 
PorphTry ' Hut It may bo applteil aUo to apoelal ehuiiQca 
tsoni and dc6oUioo* 

At any ilsglo attnbuto may bo talnm as tho boAi* of a now 
act of dinaion. it i« obrjou* tlut a propcrti or oren an oeel 
dont, m the gonoral danfiidaition may bo inado a ditTerenco 
in a apccial claisiQcation The rank of anr attnbuto m the 
■cberao depend* on it* apparent pertinonco to the purpoee 
with which tho clauiOcatlon i* mada 

G Zzamplea. 

11 0 will giro a few oxaniplc* of claiiiflcntiona and the 
deOnitloni connected with them 

(a) IVo may dirldo itatoment* on tho ground of their 
relation to fact Into true and falto. CacU apccic* may then 
he made a goou* and dindod on the gronnd of intention 
false statement* are sepamtod into folsoboods or thoso 
intentionally false, and falsities, or those unintentionally 
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false, tluc fltatomouls into Irulhful, or those mfenliouall) 
true, au<l the accidontalh — i <• nnmtenl lonall} — true The 
classi (ic.it ion ina\ be sot out in Ubnlar form — 

Statoinonts 

___J 

'j’ruG bt.iteinents F.ilso htatoments 

1 I 

Tiuthfnl Aoculcntalh truo Falsehoods Falsities 
(mtcattonnl) (ainntontioiml) (intciitionnl) (uimitculional) 

111 accordance Mith this a truthful sl.atomcnt is defined as 
a statoincnt inteutionall) tine, and an accideiitallj true 
st.itcmcni as one which is tine m fact, though believed false 
by hnn who makes it 

The reader should snmlarh define each of the other terms 
in the table 

(i) The traditional Greek classification of the ‘cardinal 
virtues ’ was based on the kind of habit iinolied Thus— 

Gaidmal Virtues 

I 

T I n. ' n • 

J ustico Tomporance Courage 

(h of will) {h of restraint (li of ignoring 

of appetite) danger) 

Wisdom would be defined as the habit of thinking rightly 
as to conduct, Temperance as the habit of subordinatmg 
appetite to raason 

The leadei should define ‘Justice’ and ‘Courage’ m a 
similai way 


Wisdom 
(h of thought) 
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(e) A clAnlfication o£ acti oC killing iHUi the bajU on 
which oach t(cp of dirialon {• nuido nmj bo thui eet out — 

Killing 

(takiag life of another) 


Accident (anlnteotkoal) Intentional 


Culpable Kot-culpable Murder Homicide 

(doQ to cmrked. (oot dtu to narked (nalleloua) (not nullolotu) 
cartlfrtinen) earetenoext) 


I 


J, L 


ploiLDod not-pUnned juitiflablo tmjoillfiable 

(deUberate) (patdooate) ilo defeoce (in defanoe of 

of life) property ot^,) 


Tho deflottion of each ipeciai may bo obtained by combin 
ing tho proximate gcnui with the difference giron m the 
table. For examplo. Jottiffoble homicide it intentional lull 
ing without moUco in defence of bfe The connotationx 
of the cuboltem genera haro to bo giren becaoto there are 
no tpedfio termi — at any rate m common uto — to denote 
them. 

The render ihoold make tlmllar dellnitiont of each term In 
the table 


(d) Arutotle i well known elaiilQcation of forme of 
goremment is made In two tteps of diruion. Tho fint baiii 
u the consideration of who holds supremo power This 
yields three species according as that power is vested m one 
in a few or in the many Each of theee is then subdivided 
on the ground of whether the government is earned on in 
the interest of the ruler or in that of the ooontry at large 

18 
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Tlio latter are noimal forms, tlie foimer aie perversions 
Setting tins forth in a tnbie ive liav c — 

Grovci uments 


Vested in one Vested in few Vested in the man} 


King- Tyranu} Ansto- Oligarchy Politi , or Demo- 
ship (perversion) crac> (perversion) gov by mill- cracy 
(normal) (normal) tary caste (perver- 

(normal) sion) 

As an example of definition we say Aristociacy is govern- 
ment by a few of the citizens aiming at the good of the whole 
communitv 

The reader should make similar definitions of the other 
terms 


INTESTiaATlON OF CAUSAL RFLATION8 


1 Practical and Theoretical Enowled^re 
Induetiro inqQir^ eimi at aratoinaUJiuig our thought aborlt 
ihlog* and erenta CTbo Ant irtep leadj to duiificatioDS and'» 
(lefioitione the Mcond to tho eatabliihmeol of lawi o f 
dyoodenco-O f oronU upoojtt cK.other After dcoenlwDg tho 
quaTlTm of thiogt and how thoeo qnalilKrs are rolated, we 
proceed to oak what consoqnencea follow from t)to«o quail 
ttef and relational Not that the two stepi are Mpareted 
from ooch other AU frcfib light on what things are shows 
tho waj to the inreitigation of how tliejr act in rarious 
tplations Nar-aro-WO-satitQed-wjtlTTnero description wo- 
demand expUnation-t Wo wont not simplj to answer then 
qoestioni — WhatP and How P but to solre tho problem-^ 
WhyP Intoierotation presses hard on the heels of dosenp/j 
tion-J V j 

Here again, science simply deToJopi tho knowledgo gained 
m ererj'day experience. Thoaght lias not to start with a 
mass of facts of the relations of which it ii entirely ignorant. 
The most elementary demands of bfe compel ui to recognise 
the operation of constant laws of notare. ^ Eren an apd 
most distinguish poisonons from wholesome food Beliefs 
as to physical facts require to be made articulate and distinct ; 
but we ^re only to rcoognlse as logical principles the laws of 
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The latter aie normal forms, the foimer aie perversions 
Setting tins fortli in a table we have — 

Governments 


Yested in one Vested in few Vested in the many 


Ehng- Tyranny Aiasto- Oligarchy Polity, or Demo- 
ship (porvoreion) cracy (perversion) gov hymih- cracy 
(uomial) (normal) tary caste (perver- 

(normnl) sion) 

As an example of definition we say Aristocracy is govern- 
ment by a few of the citizens aiming at the good of the whole 
community 

The reader should make similar defimtions of the othei 
terras 
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1 PnotioRl ofld Theoretical 

Icdoctiro loquirr aitni at ■jatenutlimf; our thought about 
thing! and ereoti CTlto drvt itcp leoda to olasnScatidni and 
dofinlUoQi the Mcood to tho ntabbibuient of lawi of 
depcnd enoLo f QTenU upon j ttch-flthor After dwcribiug tho 
qwitin of tliiPg! aod how thoto qualities are related we 
proceed to aik what con^equoncei follow from thoee qoalt 
ties and rolatiooa.^ Not that tho two gtep« aro Boparated 
from each other All frcBb light on what thing! are ihowf 
tbe waj to the iomtigation of bow tboj act u ranoui 
telatjQDi Kac.>ani_wa.AtiiQed -with merO' description wo- 
dmnand cxplanatron-f We want not limplj to anawer tber) 
question* — WhatP and UowP but to Bolre tho problem — 


WhjP Intorprotatron pro»»e! hard on the beol* of doeonpfl 

V -H t"" Wj 


tionj 


Here again, tdence fimplj' derelops the Lnowlodge gained 
m erery-day erporienco. bought 1ms not to start with a 
mass of facts, of tbe relaUons of whtoh it is entirely ignorant 
Tbe most eJomentaiy demands of life compel us to recognise 
the operation of constant laws of nature- " Eren an ape 
most distinguish poisonous from wholesome food Beliefs 
as to physical facts require to be made articulate and distinot ; 
but we bare only to recognise as logical prinaplee tbe laws of 
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imtuio winch wc ]m\o mirouM lotmU obeyed and illnslnttcd — 
io fornuilalo dMiainicH loiijf nflnr wo lia\o nppliod the ‘'cienco 
ni throwing stones or using bows and arrows ” * 

1 “Tiicoroticnl knowledge liegins In tnakuig explicit Avhat is 
implicitly assumed in practical kiiowlcdi'c. That done, it 
imn expand that know ledge The saiiio factors are nnohed . 
hut in the one eise wo ar*' not conscious of first making, and 
then xerifung, fiuppositions , m the other wo aio 

A\nicii a box tbroxvR a stone ho assumes tint he can so 
comnuuiicalo onorgx to it lliat flic exertion of a certain force 
in the inoxemcnt of Ins aim xxill ensure the movement of the 
stone with a coilain \elocit} , that a certain direction can be 
given to (bat motion bj n certain form of the arm’s move- 
ment If he Infs the mark, lie verifies tbocc assumptions, 
if ho fails, ho proves them to he to some extent mistaken 
As b} practice he acquires skill, he makes his suppositions 
more consonant with facts His puqioso to hit tlic stone has 
not become clearer, but he lias learnt better bow to adapt 
means to accomplish it ( His pmctical ]i}pothesis that the 
foicos at his command can be combnicd m a certain wav 
becomes more precise and accurate Hut ho does not think 
out that hypothesis apart from the act^ 

If a man sets liimsolf to invent a gun he has a very similar 
problem to solve Ho, too, has to deteniimo vvhatfoico must 
be applied to the projectile, and in what way it should be 
applied, in order that the shot maj execute a desired trajec- 
tory The same laws of pliysics have to be applied in botb 
, cases f 'Bnt in tbe latter tlicj must be clearly apprehended as 
abstract -relations, and then it has to be calculated how they 
should he combined^- 

This brings out the superiority, even foi pmctical pui'poses, 
of theoretical over practical knowledge In the latter the 
knowledge is bound up in the power The man who does^ n 

* Sir L Stephen The English Utilitarians, v ol i , p C 
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thing ikilfolljr la oftim uoAhln lociphin how hn Horn it A 
good bowl r can thrnr how Im> bowU tito Irall that b tho despair 
of tlrt* batsman but prolablr ho cannot act out tho eiart 
eombinatioQ of plirsu^l furros tliat makr's it iinplajabli 
In Ici^l lie cannot cn«aro it In nnj onn art of l>owllng If he 
ctmll Ik* would Into a wirld with on rr Ittll unlosi tho 
lotnomn wm* able to oppo«o witlin|ual iurptro count< meting 
►r^trm of force* 


Rut tho inventor can lar down ro rjphcitlT the wa/ in 
whWi tho cannon *lKinld b nuulc nnd tho cliargo in*ortod 
that workmen who do not k'now tin* tlieorr and prolnblr 
Would 1*0 incapahlo of undontanding an exposition of it can 
make tho cannon an 1 a gunn<T mmilarir ignorant enn tiro it 
vet tho remit calculate*! hr tho inventor i* mcTilaWT aocured 
horthcr the laws applied to tho cannon aro those whkli in^ 
other comhinatwni account for every other Inrlanee of the 
motion of »oUd bodie*. 

^leorotical knowledge tlico is goneml practical know ^ 
ledgo I* partlculaj^ 

^ ^Theoretical kmowledgo tho* can inerroso underilanding of 
even t^l)j_h tinging under a-fow conjlaot-lawi caaoa-diCTonng 
from cadi otlwr_jn manj^i^king^wav*-' It Interpret* or 
cxplniM while pmctKal knowlodgo *implj deaenbe* hy 
example that it, bj action In U»o latter thought remains 
implidt lU recognition of Ibo relation of mmn* to end it 
blind In tho formor both end and menna oro rccognuted 
with clear contdoumeu of tlirir nature and their relation to 


each other 


Tho widest of all physical goneralUation* i* tho theory of 
the conserratkm of energy — that tho amount of phyiical 
enei;gy m the unirerao it eonitant mo tliat energy mn bo. 
neither created nor deitroycd, f Etcjj initaneo of causation^ 
then becomes rimply a trontf^ of energy^ In mechanical 
catet, a* when ono Inlbard boll stnko -Mother thia Is 


comparmtivdy easy to aee hut when the energy changes it* 
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foimof mnnifcstntion it is less apparent It iinol\c3 the 
assumption of ‘potential,* as distinct from ‘Icinctic,’ or 
mamfestcrl, cuorg} 

Dai w in’s h\ pothcsis of 'niitmal selection’ — or the clinu- 
natiou of mdnidii.ils ill-adapted to their cniironment, and 
the ‘sui\na\ of the fittest’ to Ine in such enTiionment. — 
ofTeiod an equally N\ide gonorahsation to hiologj Later 
students of hcrcdit} bolicic it to ho inadequate to explain all 
the facts, and sovor.il liypotlieses of lioredit) liave heon 
propounded In dealing with liMiig homgs it is difficult to 
resort to decisno expernnents, and no thorough agreement 
has yet been leachcd 

2 Study of Causal Relations 

(i) Iniportanck or the Study — Though such a mde- 
leachiug theory as that of the conservation of energy gathers 
up into itself all forms of ph}sical causation, the actual 
causal connexions of events must be studied ^^Each may bo 
accepted ns a tiunsfor of existing energy, but we want to 
Icuow how this transfoi is made 3etv\ een the primary fact 
of experience and the all-embiacmg abstract theory are 
many ranges of geuemlity Just ns between such an idea as 
being-iu- general, and the dog, oi stick, or bread, of every-day 
life, we establish a whole hieiarchy of classes and sub-classes , 
so between the idea that all that happens is a change in the 
working of a constant energy, and the breaking of a cup, the 
explosion of a mine, or the formation of a rainbow, we must 
estabhsh a hierarchy of causal relations Thus was the 
general theory reached, and only thus can it be grasped in 
thought as anything more than an empty f oi mula Only so, 
too, can we gain knowledge, either practical or theoretical, of 
the world m which we hve 

Into the ongm of causation in the univeise there is no 
need to enter We are investigating thought, and thought 
assumes causation fiom the first Some have tried to 
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oxpUla it av«r in won1« Irut nono hAA attf'raptM to rlimmato 
It from IJa Tbo m<Ht mvplirxl p**nton driolta to 

qufDPh hit thint mIj* to Mtlafr hU hunfcor and •trelche* 
forth h5« hand to pmap hia fool or Id* dnok without 
Joubtint; tliat In* iwilon will bo *th?c<Hifol Tho quoabon 
Iicforo u* i< ftotr rau* tl n lation* aro f lund 

(il) Awaltpi* or 1 Ttrr — In common «p<wh wo apeak of 
caow anl rffcct with rnrioui degmo* of looicne** \\« 
«T that proplo di^* from mane cau*c* Borne are ilain l>]r 
ili»ca*o somoahot aornu pot*ono>l tome hanged •omoenj*hrtl 
liy motor ear* *om»* burnt aDlaoom I ridcntly no con 
ftant cautal relation enn be c*lablnhM from thu Tho onlj- 
(hln^ common to lUl ca*r* of death i* proerdm^ life and i 
though we ngroo that Ufa alwart onda in death It would bo\ 
an nbu«o of langaago to call Iifo tho cauao of death 

The neol for further anatjaia i« obrioui Death U a 
iinglo term eorering a largo number of eleraenta which differ 
from oifo to ci*e ^Jlcforo giring a certificate of death a 
doctor liaa to oiuItko a partteulv instanco of the gonu* 
death, and to place It under ono of tho ipecica into which 
that genu* U diruiblo'S If that specie* l>o such an one as 
dlwoso or ponon (Iro'Vnaljrsi* has to bo carried further to 
dfitermiDO tlie particular <U*ea*© or poison mrolTod That 
this is not an ca*j pioco of induction is shown b/ the fact 
that soreml doctors ozamlnlng the tame case maj como to 
iliffcrent conclusion* or moto accurately form different 
hypotheses. 

What does such on inTcsfigation imply P ^Sorely that tbo 
total orent d^ h.jMn lie-ttnaljrs ed into g i-opeTatlmiactora 
working in oer^njfflhl y co nditions, ond-thgt a constant 
relation holds between certain deflnlte agents and certain 
oloments in that olloct. Some of these hare already boon 
established When all are oortain medical diagnosis of the 
caoso of death will bo oertoln. (Jt is when the elements can 
not be clmriy dittinguubed to that there Is room for doubt 



200 


INVESTIGATION OF CAUSAE RELATIONS 


as to the nature of some of them, that difierence of opinion 
18 possible 

Supposmg it nghtly and thoioughly done, the particulai 
case IS no longei simply ‘ death ’ It is a definite form of 
death irhich is m constant i elation with an equally definite 
cause Death fiom an ovei-dose of strychnine, foi example, 
diffeis from death from an ovei-dose of laudanum, each 
difEeis from death from suffocation All these can be dis- 
tingmshed from death by drowning, this agam from death 
from a cut throat, from a bullet in the bmin, and so on 
/^Each cause of death has for its effect, not death pure and 
simple, but a specific form of death^ ■ 

(in) Reciprocal Relation of Cause and Effect — 
This IS a typical example The problem of causation is not 
solved m any one case till the whole event has been so analysed 
that a constant relation is reached, m which each term imphes 
the other It is constant, because, given the cause, the effect 
mevitably follows , given the effect, it is always due to that 
- cause That is expressed by the prmciple of causahty 
/ Same ca^ise, same effect , and reciprocally, Same effect, same 
cause 

So long as the analysis is not made, or is imperfectly made, 
it may seem that one and the same effect- may be due now to 
one cause, now to another , that there may be ' alternative 
causes,’ or, as it is sometunes expiessed, ‘a plurality of 
causes ’ As the analysis proceeds, first one, then another, 
of the alternatives is shown to be out of the question When 
it IS complete, only one possible cause remains 
\^or practical purposes we aie most interested in knowing 
what effect a certain action will produce, and our purpose is 
often served by securing a general effe(^ In earlier days a 
inler often wished to ‘ remove ’ an inconvenient Bub3ect It 
was a matter of indifference to him how _&e remo val w as 
effected, so long as it was done A railway engineer may 
need to blast a tunnel through a hiU The blasting agent 



IHTeTTIOATTOS OF CAOKAt BELATIOHB 201 

may bo ilymmifc or gtmpovdcr or immo other explofiro. 
That If of miDor importaDcc Tho pooonil offoct of oiatjoff 
A pofsago it the same vhatorer agoat ii used But timt 
ofToct IB lUfceptiblo of aaftlytit iiad each oiplotlro enutot a 
different kind of effect 

So wo BOO why tlio idea of a poftiblo choKo of cautci marks 
n preliminary flago in tlm oftnblUfamont of a caunl relation 
We also tec that tho relation U not fnllr ettabhihcd tUI thu 
poaribnity of altematiro aolDtiona of tJjo problem it remored 
by deeper nnalTiia 

In anoUter aento it it moro legitimate to apeak of a pin 
nUitr of causet as producing a giren effect Tlw effect may 
bo dno to a combination of cautea acting together TLut, 
the Toriation in tho height of a baromotor U doe portly to tho 
ranatlon of otmoiphonc protturo, partly to tho ranation of the 
eipaiiilon of tho column of mcrcniy cauted by heat. J2alcula- 
tio n or o Tperiment jpuakdccido how mnch of iho joinkoffect 
u'^DO to each oC_the eo-opem ting cansoa Similarly the line 
of motion of a solid body may bo dno to tho composition of 
BOToral forces acting upon it in different directiona. 

(it) Oattic ahd OoFDinoiia. — An effect it secorod only 
in appropriate eondltiona. A amall boy tecs a miner apply a 
light to a train of powder leading to a charge mtorted in a 
rock the train catches flro an eiplotion, with fall of rook 
foUowi. Ho imitates this with a tram of sand ho applies 
the lighted match the tand romains unaffected 

If the firing of the train bo onlJed tho canto of tho explo- 
dom the nature of the powder it ossamed os an indiipenaablo 
opemtire eonditlon. By itself it is quiescent by Itsolf the 
use of the hghted match u ineffectiTo. It la the bringing 
the latter into dose spatial relation witli the former that 
aecnrei tho eiploeion 

The eiplof ion tears the rock the loige moMee fwJl- Again 
the nature of the rock detonmima the kind and amount of 
the rending That rending by deatroying the cohesion which 
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kept the lock isholo, Icaics fieo play to the attractiio force of 
gravit), and the piecoi fall 

^ ' Wc should be hkclj to sa^ that the explosion caused the 
fall We nanio the beginning and the end of an occuirenco 
‘ cause ’ and ‘ effect,’ especiallj iihcn our on n agency starts 
the chaiu, and the end is a fuirilmentof our desires. But vre 
have nol luialysed the process Tiic more closel} no do so, 
the more intci inediatc changes we can distinguish Could 
no make the auahsis coinplelc nc should see, not a series of 
separate happenings, but a constant, and continuous transfer 
. of cncigy 

Where nc dian the line between cause and effect depends 
on the point of nen The mmei probably places it at the 
application of the match to the fuse , the mining engineoi at 
the Ignition of the charge, the directoi of the blasting 
operations at the shattering of the cohesion of the lock 
But, wheievor it is placed, the lelation is not known unless 
all that co-operates to prondo ]ust that effect is taken into 
^ account 

Sometimes it is all called the cause , at otheis, the state of 
things which by itself would remain unchanged is called the 
conditions, and the action which initiates the change, the 
cause The lattei agrees more closely with general popular 
usage, the foimei appioaclies_moi_e_neaily__the'ConcepUon 
of the constant transfoi matipn of enoigy But however the 
opei'ative factors are designated, the investigation of a causal 
relation must take them all into account, and set forth the 
pait played by each 

Nor 18 this analogous to sorting out the threads in a skein 
of wool, or even in a piece of wrought tapestiy The factors 
do not always combine mathematically, as in the composition 
of mechanical foices TDheir union may change each, as in a 
chemical combination, in which the qualities of the compound 
' cannot be deduced by adding togethei those of the elements''^ 
This gives rise to one of the gieat difficulties of inductive 



ijttrtTi'HTux «r rkr»kt pn.niojn* 

inmlipUfm wt n i( •Utl* »itli >io rJTf^l anl 

to <l<HprmiC'* It* otjv' 

(t) 1 rrrcT APh I PirtT — \ti o dnnpi' privlu'^l 

IjPCaUt^ Thil r>i»nc^ miT tan* l«Rk att^f Ui^ ratnal 
HPtlntr I* nrrr Tl»« Wl^n rt>.l irmain* m tli" tr^^iunri 
in titil'-** it i% mnnTP*! man th r rh^m of raiiol 

n*!at»j-*n* hiTmg CT'ti an I bono« iia wlirnt a -rnU anil 
vareoo* omoB- it* op^tlto con*1ilion« t?urh ft j-naancnt 
rffiv-t i« nsbtif ralloil a n^alt. Tin* fall of tho I uibbop^ 
'f I/intaln wa* tlio rff «rt of IhoflfTmanl mlanlmont (In* 
n*4ul( »a« a atoto of nnn whtoli will n*mam titifhao'*oil antil 
it it ma'lo a torm in anotb r catj*al aono* nthpr of fiirtljor 
*l»*»tnt'iifvn or of rT**t ration an 1 rrlmiMinis 

(tI) T«r 1 pac Ci*k Tlio Into^li^'alnm rf a rautal ro 
Utioo tlirn i*ftl»rftT« a «orl of analfait It a<« la lorlimin 
at<* all that i< Imtaat/fial t*> llio oxutonro of llii» bu portM 
TvUtinn ami 1 1 Ur lam a pmrf <iue of cau*o an I rfTrrt into 
whwh no ottranoon* rl«nn«*ol* oslor 

3 SaffCtailoQ of Canaal llalatlotia 

(1) Sot atJB/rcT to Kcut. — ^T ho aupcp'tioa of a caural 
relation mar lio maJo In nil aorta of war* To a mml 
infomatj^l in a ril»]o<-t full of jK-rtinonl kqnwlf>ilj;i with 
powor of ImaifinatiTo conalrucUon nunr tblnpi which olhor 
mimU would pua uonotipoj will aopcMl n hq*othMU of 
cauoUoni “The rery cxlataueo of palranUm or elcctncitT 
of low tanalcm wna unauapcctod until Oalrani accldcntallr 
toucheil the lep of a froj; with piecoi of metal The docom 
portion of water liy Tollale oloctncltjr nUo was acddontally 
diBCorercl by SkhoUon m 1601 and Dary apoala of thia 
dlicoTcry ftx tho foualallon of all tlial had amco born dono 
In oloctrtvchnnlcal acirnm ‘ 

An obecrred rojpilanty in tho eour»o of erenU naturally 


• 77t Pnnetplf r/^ituncr p, MU. 
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raises tlie question as to ivlietlier tliey are causally related 
It 18 tiue tliat no sequence is more regular tlian that of day 
and night, and that nobody takes either to be the cause of 
the othei Yet we all know that the sequence is due to a 
‘ causal system, and is the necessaiy effect of the rotation of 
the earth 

\Howevei suggested, the nund at once seeks for an analogy, 
in the light of which it may work to test the suggestio:^ For 
example, the ancient Q-reeks knew that sound is due to 
vibrations actmg on the drum of the ear, but the kind of 
vibration was fiist suggested by Newton on the analogy of 
wave-motion in watei The analogy of sound suggested the 
undulatory theory of hght, even though to apply it the trans- 
mittmg medium had to be assumed 

(u) Method op Residues — Hypotheses in. science are 
often suggested by what has been called the Inductive Method 
of Residues 

Causal relations are not found, separate in the world In 
seeking them we must begin — as m every other exercise of 
thought — by selecting a s malLqpiece-of the leal world for 
examination 

J Now, if we knew exactly nil that was concerned in the case, 
if, moreover, we could know that all the causal elements but 
one accounted foi all but a small part of the effect, we could 
immediately infer, without much doubt, that the lemainmg 
causal element was causally connected with the lesidual part 

of the effect 

1 

If J ones and Brown sat next each other in an examination 
in arithmetic, and no one else was near, if Jones gave up his 
paper when Brown had woiked five out of the six sums 
set , if Brown showed the same right solutions as Jones to 
the first five sums, and in the sixth was egregiously wi ong , 
this residual phenomenon would be hlcel}'^ to be attributed by 
the master to Brown’s own ingenuity Foi only two causes 
could be supposed operative — copying fiom Jones, and native 



ivtt ri litinx »r 

pmin* Tb*' f •nrn'r BTV'jtni* f< r iIk* Ctc c»»rnvt * tut» n* 
lb<ni thil rau*-' i« rrm>>tf>l mirl tin* ItOff rfTrrl 

\n 'lli<T trti 1 ««f oerur* anJ onlr on^ pi^«jl V 

cau*^ iTffl»<n* ri] tuln ii 11m*n !• rrmd mtJi^i 

bu«*h a a* !lii« »• * f «*» unruiiBc inf«*iT<f 

aol r taUi«Hr* no «tt ») bw It piplnio* th<» 

jartlrdbr csK* an 1 in doiof; ^o ! nnfCi Ilroirn • n n l»»ct 
an Jrr pi'Drra! Mation* Tbmitmb 

In Uh’ K^rrh t r constant »*'!ahmj« i f rauuCion 

an Itari* no *tieli ra^iTr v'jrtnilb rau*« So mny rr»Mful 
j hcaom^noo | mpoun !• a prol Irm 
I'l’Tliajfi |1 k» tnoft atakint* ln«Unoa in tbt* hl«!onr of •oono' 
ii H>e toppHlinn of tbo rxialrnrp of ibo pbn'’t Nfptunn 
Adamt and T/> \cmrr vorliot. ioJf'fx'ndoflIly 
bad ot*«/Twl rrnlain iK^urlatkma In tho pbt\rt Uranuf It 
<li 1 not In lu propi^ oHotaa dHormiofU iiy tbnr raathe* 
taatlcal olcuUtioQt liaicrl upon liw piT«n)<\ of (bo known 
atoIUr lodJ^"' 

Hero wa4 (Ikj irroblm Ortain motnupaU of Uranus 
worn not oewuntM for hr known t*ati»oa Analojty anf, 
Rp*teO tlM3 jfTobablo ripboallon of an oulor pknet ai ret 
imVnown to antronomcn 

Tboo followed doladJon of ron*orjueoee» fnwjj tbia brptv 
fliMn "Adam* and I.« \rrrier proceeded to ealeabto llw 
eiact poftllion of aueb a dUtarbini; bod^ aa dotonnined bj* 
tbo nalum and mogiulado of (ho perturbiujona of Umnua,” • 
Tbo noit atop waa reriflention bjr eorapanaon with now 
fodi The portion of tbo akj tbua indicated wna acarcbed 
with tlio tdcacopo and (be now pbnot woa rcrealed to ob- 
acrralioD 

Tbo djBCOTcrj in tho atmoapbero of lueh inert gnaca os 
argon reaultod from an mrcatigation ai&rtod bj tbo delcclion 
of tbo unorplalnod realdual fad (bat wLat bad boon taken aa 

»/W(f 


I Kibbra I /ndwiire p U7 
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tlie pure nitiogen of tlie atmosphere was about | per cent 
heavier than nitrogen obtained fiom various chemical com- 
pounds, which was alwaj s of uniform density 

As knowledge becomes more exhaustive, the part played 
•N/by small unexplained facts in suggesting lines of inquiry 
grows increasingly important “ It is heie, perhaps, that in 
the present state of science i\e ma} most reasonably look foi 
extensions of our Icnowledge , at all events, we are warranted 
by the recent history of natural philosophy in so doing 
Thus, the peculiai smell observed in a room in which 
an electrical machine is kept in action was long ago ob- 
served, but called the ‘ smell of electricity,’ and thus left 
unexplained The sagacity of Schonbem led to the discovery 
that this IS due to the formation of ozone, a most extra- 
ordinary body, of enoimoiis chemical energies , whose nature 
IS still imceitain, though the attention of chemists has for 
yeais been directed to it ” ‘ 

4) Methods of luvestigatuig Causal Relations 

(i) Aim — The problem being suggested and a hypothesis 
V formed through analogy with some known causal i elation 
which presents what seem to be material points of hkeness, 
the mductive inquiry must pioceed to attempt to prove it 
When the relation suggested is between facts directly open 
to observation, certam direct methods are available ^The 
aim in all of them is to isolate the causal relation, if possible 
physically , m any case, in thought") They thus seek to shut 
out fiom consideration all elements in the complex event/ 
that are irrelevant The assumption is that any element ^ 
which can be absent when the effect is found, or present ' 
when the effect is absent, is not part of its cause 

(u) Agbbembnt — “ So long ago as the time of the Greeks 
it was already known that ambei, when rubbed, will attract 

' Thomson and Tait Elements of Ifatuial PhtloBophv, vol i , 
pp 113 114 


rtTrmoATtox or cac^al ctLxTioxA, 
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or Oraw !nwao!< jt bit* of Atruw atiiI olhrr li^hl Ikh!k^ nn 1 
it ii from ibo On'»’V wonl titvtrun = an>\>op that our wool 
clcctncilr 5* lalcn 

Until tlip fculronth conlurr howrtJT no one lial maJianj 
carofal cil^Tiroont* aptm thU oinoua faet nnO it wtw Dr 
GHbert n |thTiician of Colcbo»ter w1h> fint «li*<*orrreJ that 
other bodie* beunlca nmlier will when ruhl( 0 <l attraet 
■tmwa tbm nhatinj^ of mefaJi anJ other nulrtUncon 
Onbert ■horoil that atnlnr jri dwmon 1 rrr^lal iulpliur 
tcaling wax alum and manr otltor tul>«buic«'« haro this 
power of attmctlon whiei llier aro ruhlioO ” ' 

^Tho fobitancoi wero cho*cn out of a wide ^aI1^,’^ Tlie 
robblDR WM contUnt llie effoct waa coD^lnnt, All elio 
was rariablc So tlia prolohilitT tliat (lio rubbing was 
causally connected with iho apjjoaranco of tho power of 
attraetiott liecamo higher with cnch now exi^enraent cAnd 
Iho iocreaso was greater than tho mcro addition of iho 
•eparato piece* of cnlenec for (heir ranety gnrn them 
cumnlaliTc force ^ 

This mode of gathering an I estimating eridi nco is known 
as the method of Agreemenl Its pnnnple is simply that 
when two etenl* — such a* the robbing and tho attraction — 
accompany each other iu dlffcpcnt surroundings they arO’ 
probably causally connected and that prohabi Jity gathers 
strength vd th each new rarttUon of cmrmnstonces, 

When it wtuT noticed that malaria was common near 
marshy lands a causal conneiion was suggested The influ 
ence of damp was tho first obnous hypotbe*ii But damp* 
nets Is not alwars attended by the disease. So that 
hypothesis was rejected becatiso tlio sgrconiont-iuot^con 
stan t, "Whon further inrestigotioo showed tho mranable 
presenco of a certain mosquito in places subject to malaria 
the hypothesis that tho usect Is an tcUro agent was tug 

‘ llta A. B. Bookley r A Short Jlutorp of \altirai SnnHW pp. 74 <8 
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gesled But pi oof was readied only when it was sliown that 
the hito of the mosquito m]ects a paiasite into the blood, to 
which the disease ow'es its oiigiu 
We conslautli use the method in the oidinary affairs of 
hfe If ornaments are broken, fnmituie sciatched, curtams 
torn, wheievei and ’\^hene^er a ceitam servant cleans a room, 
wo attribute the mischief to hei careless outputs of energy 
The reader can easily find numbeis of examples of the 
more or less precise application of the method ^Tliat it 
leads at times to wrong conclusions shou s that by itself it 
can only_ bring additional jnitdencejn.suppjidLof a hy pothe sis, 
and so steengthen the_prqbability_of fisj^jh-^ A hypothesis 
can be ju oved only by infemng consequences of a different 
kmd, and bimging them to the test Neglect of this leads 
to much fallacy in assunung to be certainly true what is 
only shown to have some probability in its favoui 
The full process of fiist gathering evidence by the method 
of agieement, and then proceeding to verification is seen m 
Count Eiumford’s mvestigations mto the nature of heat 
“ Most scientific men looked upon heat as a fluid, which 
they called calouc, until, in the year 1798, Count Eumford 
first "showed by experiment that it is piobably a kmd of 
motion ” ^ The hypothesis was suggested to him by noticing, 
when boring cannon, the great heat produced by the gnnd- 
mg of the borer agamst the gun " This led him to consider 
how it could possibly happen, if heat were a fluid, that the 
mere rubbmg of two metals together should pioduce it , and 
he tried many expeiiments to find out whether the gun, the 
chips, or the borei had lost anythmg in consequence of hav- 
mg given out heat But he could not discover that they 
were changed m any way , and moieover, he found that by 
going on bonng he could make them give out heat as long 
as he liked, whereas if he had been drawing a fluid out of 

^ Miss A B Buckley Op ctl , p 342 
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tbo metali it tcemod to bun that it ou^ht to como to an end 
•ooDor or later Then ho consldorod wholbor the heat could 
como out of tbo air and to aroid this be repeated tbo 
oxponment under water but atill the moUli grow hot and 
oren made the water warm, to it waa clear tbej bad not 
drawn anj beat from that flaW " ' 

v/When we coniidor tbii sot of ciperimenta wo tee tho ono 
conitanl connexion of fncUon and beat appearing under a 
great ranetj of circumatanccs ao plaonod that tboj totted 
other fuggetted explanationt Each wot a cmeinl capon 
ment — fTp^imeniam entet* an Bacon called it — for each 
negatiTod a nral inppotition Tho whole let was fatal to 
tho hjpothesia that hint u a fluid 
The method of agreement, then bad tbown that the ex 
planation auggetted hy tho dorelopment of beat during the 
boring of the cannon wat rery probably true. 

Now for the TondeatioQ Rumford Infomd tliat if tho 
hypothecu were true ^'then by great fnction be onght U> bo 
able to produce any amount of heat, and to prore thia bo 
tned tbo following ciperimcnt 

Ho took a large pieco of solid brass the shape of a cannon 
and partly scooped out at ono emL Into this he fitted a 
blnnt stool borer which pressed down upon the brass with a 
weight of ton thousand pounds. Then he plonged the whole 
mto a box holding abont a gallon of water mto which be pnt 
a thermometer and fastening two horses by proper machinery 
to the brass oyllnder he mode them turn it round and round 
thirty two times in a mmuto, to that the borer worked its 
way rigoroaily mto the brass. Now notice what happened t 
When he began the water was at 00® F bat it soon grow 
warm with the heat caused by the fnobon of the borer 
against the brass. In one hour it had risen 47 degrees up 
to 107 Fahr { m two hours it was at 178® and at the end 


o L 
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of two hours and a half it actually hoiled ” ^ Davy gave a 
further verification when he caused two pieces of ice to melt 
by rubbmg them together 

(m) Agreement in Presence and Absence — ^ eveiy 
form m a school is disorderly whenevei it is taken by a 
ceitam master, and orderly with every othei teacher, the 
head master finds the explanation m the man rathei than in 
the boys"^ The agreement in the presence of the conjomed 
events in varied circumstances is supported by agreement m 
the absence of both togethei in circumstances m all else as 
hire as possible to the other set Not only aie theie the 
positive instances of disoider conjomed with the attempted 
exercise of authoiity by one mastei, but the confirmatory 
negative ones that with every other mastei the disorder is 
absent 

The prmciple, then, is that if the exclusi on of the supposed 
cause IS found to be regularly attended by the exclusion of 
the effect, the causal i elation has probably been discovered 
So the method is often called one of E'cchmom 

It gives a greater strength to the probability of a hypo- 
thesis than does the method of agreement alone /^That 
always leaves room for a numbei of hypotheses, attributmg 
the effect to one cause in one case, to anothei in another , 
but this keeps definitely to the evidence bearmg on one 
hypothesis alone It thus makes the suggested lelation 
stand out m thought as an approximately pure case 

The hypothesis that the colours of ammals have a protec- 
tive value makes much use of this method We give an 
example — 

“It IS well known that the ‘ praymg Mantis,’ Mantis 
rehgiosa, occurs in Italy in a green and a brown form The 
former is usually to be found on green gmss, the latter on 
herbage browned by the sun Mi Cesnola tied down among 


'/6irf,pp 343 344 
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prr« Ti lirrl 11 ^ Ixrntr cro^ M*nli» »nl •m^Dp mth^rtxl 
A umlUr rnjfnl«*r «f 1 ru«ii ifl'lirj linl«, \fUT *»'Vrn 
t ti Uy* tlH»T ^•'rroll ulitr Hr •! <i turntr Cm 

CTT>^ Mintii amnOf* lrn»*T» h fl » v ao 1 iK/'t wrrr all lira I 
aftrrclrTrn lat* Tl> c»mTrr><» r«|-'rjmrot aU > ma/|p 
fnrlT Grr Itrnirn Mantu l>rinu ri|.rT*«l on tfnv-n an I of 

onlr ton kurriTr-l at Itr rn I of «Ijt« MchI 

of tin* ^IaQli« wrrr till'll I*t I ml* Cm of thr prrva onoi 
wrm Ijllnl l»T ant*. Hrrr ll»^ >• a pnx f jimIo c« ncimjro 
IIh ogh tiro numlwT* am »mall of tlt« mlfWjm ralar of tlio 
j roWliTo tHiliratinn of I »lh ram^ of Manij* If prom 
Slaotn odl lirna-n I"* o»|»o rr| «n prrm gr»«t th« 

pn’on onr* will narriro mtloT llwo IIk* broan IIk* Jratb 
rito will I arlmtjTr Hiwh a annplr rijiontnonl pT»*' 
mofo aobJ wapjxjrt to tl»r »|rw that jmtrrtim e"h)rath>d 
to (loo to tiatnrnl *r!'vttoQ ilun anr aocoaDblioo of pro' 

liabihliot 

To mlahll'h tlia mlation at proeral fniilh r TonBotion it 
booxIpJ 

“It It of <* 0 (mnoat importanco that caart iimilar to Iho 
■bore aboulJ l»o arcuraulatr.1 ao lliot •tohihlT roar l»n pirra 
to the tUeorr of natural rrlrotlon h/ art«ial orjlmco that tho 
aumrora furriro aa<I tbo rliraltialeil am oliminatnl brcauto 
of ioino dlfTrrpntutlnp prcullnntjr or porulIantiM Ifonco a 
few more oiamplet maj bo pimn 

Polton fatlonr«l COO pupao of tortoiao ■hell iHJtti^j to 
ncttln Irco-trunkf fmort walla anil ao oa At Oxford tho 
mortabtj waa 03 por cent, and thn onl/ pupan tlmt lurmrd 
woro on nettles wlicro thoj were Iraat conaplcuoua In tho 
lile of Wight, tlio elimination wnt fKI por eont. on fi ocea na 
ngaintt 67 per cent araonp nottloi Iloro again Ihcro wna 
drCnito orltionco of dlicnnilnato elimination 

Profcaior Darenport, of tho Oamejpo laslltiitlon for Ex 
porlmcntal Frolutlon had 300 chlclona In a field 80 per 
cent, white or black and oonaplcuoai 20 per cent apotted 
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and inconspicuous In a sliorb time ^enty-four weie kiUed 
by crows, but only one of the killed was spotted ” ^ 

An application of the method to practical affairs is seen in 
^the following — 

^ “ When we find an epidemic of typhus in a town, and one 
part of the town contains all those attacked and another part 
none , if all the infected houses draw then water fiom one 
leservoir A, while no case is found among those supphed 
from the second reservoir B , and if, in addition, the same 
facts should occui in a second town at a considerable dis- 
tance, then we should have an indication that the conditions of 
the illness lay in the fiist resei voir of watei /For all the cases 
of illness, however different their circumstances may be othei- 
wise, would then agiee m the fact that they have foi their 
antecedent the use of water fiom source A^ and where undei 
similar circumstances of locality, climate, etc , the result is 
absent, the antecedent is also absent ” 

f (iv) Dipfbrenoe — Pursuing the inquiry “ If it also 
j happened that when the first reservoir of water was cut off 
no more cases of lUness occurred, then the first result would 
be confiimed m another way” / J?he, selection__we had -made 
in thought 18 made in fact_^ The supposed source of the 
disease is stopped If no more cases of typhus occui a 
causal relation is established between the water from A and 
the outbieak of the fever 

Can this be generahsed as a constant relation ? The same 
methods are appbcable “ If it should then be found that 
the waters from the two sources differ in the fact that the 
first IS defiled by lefuse, then we have singled out a definite 
circumstance connected with that condition , and if in the 
second town, the other circumstances being quite different, 
the partial epidemic should agam attack a district supphed 
from a source similarly defiled, then the pi oof that such 


' Geddes and Thomson EvohUion, pp 163-164 
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rr/vm^sin* *if tJt<' niD«^t ■ >utl 

!*• •aCl*>^tlr rr^p^r*^ TH*» fxri Ilut ktt •tin fill jll «lin 
tjw* ttw' »»!«-t raa 1 1 1 ll«» p-r nl n 

lKi< rrrfxJn io li»i lu>t« an* u t h*t ^ *o I* Jafn-tl'in 
•- ^M >! riiMJi tu r*Ul mK«I t Onlt llul 

irafurr* i or r-atkln r»*>»o f ily Irjtm* «<• 

hitr ri 5 pn tol tirtirrut whiter 

iTptm* nffrar* fm| nr*- *i*!rT I >• Hniol 

TXf' Infnrro't* hw mvl^ uw* rf •Jjt U Ln^wn a ftn 

of Jl ^rre^e 1*roaa*^* lt« j nnripV« t* ft »t *u 
j»vir.l raot^ M atM»-*it in * 0 ^ ow* «n 1 j rrv^l m ao itlirr in 
ctrnitti tai>^ oit 'T»Uo tUnfi'al 

If a** of |«rn * d ■ *T 1 U I* IroitoJ i»ilh A orf 

Uinllnl f rmntifr an I tlif Mmi» Lint of pl*nt* rt*n in 
t )!li anr ti(TrTyTi>' m ifc'’ rvhiv^* >f ltw» (to«rr» m llto n^'it 
v-i*on tn»;f \*> u |}i# infltv-nro of i!k* taanuro 

If ■ fi!'* fall* OB fnf I am •ufr Itw* 1 lf»w i« tin* cniiwi 
of iIh* ron*o^u«^t hoidicbo 

If a iTuo in Itoilih rat* tiocot »almtm end iukio aflrr 
}• Villi rioti*B( inlrroal |<niti* tin Ua« en dmiM (o what 
hi* jniffnnot;* am daf* 

If on tuminu tlm iwiteb for an rl*xirh* llphl no lipbl*^ 
follow* llirro I* Infrri In rjltu-r vir" or Umji How am I to 
d«r4<lrtf I rhaspn (hn Ump. an 1 if ilm il^h( fiitlow* I lofor 
dial (In' rlrfo I wn« in tbft lamp 

* dniM-rallj' If mo a^H an artlvo nlrincnt wo loot for a- 
clianpo in tlw ouloimoj if wo mm >to ■ueli an clrmrot wo 
a llfToront Lin I of clianpo^ 

5Iri*ri flr-1 Irt an 1 TUonnoo ipr ^ an Inlrroirtlnh f lamplo 
3tr J T CuDoin^Iiam put t rr juunp (loun lora in an 
nqiianam lit,l>lAil from l«clow and olxwoO tlut a* they 
UD f«*rwtmt f/irfr |M*cufiar momtuirjiftmia the pipmcmt flmt 
dI»appeJMT<l a* u«ual from llw down lumfHl aidt* and tbm 


Qvrfallofn frota f^fwartt /^o^i roU IL p. 4jn, 
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(in 11 cases out of 13) leappeaied undei file unusual 
stimulus of hglit fiom below This shows that the noimal 
absence of pigment on the down- turned side of a flat-fish is 
due to the absence of the light-stimulus in each individual 
case ” ^ 

, The following experiment of Graber to piove that msects 
can hear was an application of the method of difieience 
" He placed some watei -boatmen in a deep ]ai full of water, 
at the bottom of which was a layei of mud He dropped a 
stone on the mud, but the beetles, which were reposing 
quietly on some weeds, took no notice He then put a piece 
of glass on the mud, and dropped a stone on to it, thus 
making a noise, though the distuibance of the water was the 
same as when the stone was dioppe'd on the mud The 
watei -boatmen, howevei, then at once took flight 

Hevertheless, that a'change-follows. on- an. action does not 
m itself 'prove connexion We must allow foi ‘ the long arm 
of comcidence ’ “ During the letreat of the Ten Thousand 

a cuttmg north wind blew m the faces of the soldiers , 
sacrifices were ofieied to Boreas, and the seventy of the 
mnd immediately ceased, which seemed a proof of the god’s 
causation ” ® The desiied change followed the adoption of the 
means traditionally held to be effective The Greeks beheved 
tliat the causal relation was estabhshed Why do we reject 
it ? Not because we deny the facts, but because we brmg 
changes of wind under a wide system of meteoiological laws, 
among which the influence of Boreas has no place To the 
Gieeks those laws were -uulmown, andd*he constant intei- 
ference of the goda^in^rminda.nft n.ffn. na was iisiomatic ^ 

(v) Concomitant Variations — If my loom is bghted by 
gas I must turn the tap to get a hght Agam, I must turn 
it to put out the hght So, by the method of difference, it 
would be suggested, apart from any knowledge of how the 

* Op cit , pp 61 62 * Hibben Op cji , p 115 

3 Ibid , p 323 
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Lght U prodttcod tlmt it ii connected with tho position ot tho 
tap An eloctnc twitch illuttnitos tlio same point, and in 
that cato monj people do not know why the tornuig of the 
twitch affecU tho hght 

In tho cato of tho got wo liaro a further relation which it 
nhtent with tho electric twitch. If wo slowly turn tho tap 
tho light gradually IncreaBCt to a maximum a rerorto 
turning dlmlnuhet tho light till It goes ouL So wo can 
Infer a connexion between amount of_ljght amLainount-of 
turning oycn before wo know from itudy oC tho mechanlim 
^ a tap how the Toriatlon is product^ 

Tliii it a homely example of a tnoit useful kind of oridenco 
of a cautal relation It U called tho metliod of Ocncomxtant 
Varuiliont and itt pnnaple U that concairront ranatlon of 
two changcfl u probably duo to a cauiol connexion botweeu 
them. 

,,y?^Oftan a tutpected cauto cannot bo remoTed. nor can we 
find caset of itf abtonce> Thlt is to for oxamplo with beat 
and gTarilatioiL But wo can rary the amount of their 
influence, and whan tho supposed effect tunes regularly with 
this Tanotion, wo baro eridence m support of a hypothesui of 
causal relation 

The space traTenod m a second by a falling body Tone* 
with, the height abote the seo-loTeh At the top of a moun 
tain it falls rather less than the sixteen feet through which it 
passes at tho foot. Newton took the moon os an example of 
a falling body 240 000 miles aboro the surfoco of the earth, 
and by rigid calculation and obaerration of the moon ■ orbit, 
found that at the distance of the moon a body so far from 
falling a distance of sixteen feet m a second of tune, would 
commenoe its long joum^ so slowly that a minuit instead 
of a iseond would hare elapsed before the distance of sixteen 
feet had been accomplished.” * 


BsUj Blwy tff iXt /Tcawiw, p. 100 
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The chaBge of the states of material bodies from solid, 
through liquid, to gaseous, as mcreasmg amount of lieat is 
applied, IS evidence that the change is an effect of the 
increase of heat 

I Concomitant variation must not be assumed to go on 
jindefimtely The amount of work a man turns out vanes 
J I with the time he spends at it, but only within limits set by 
,his power to resist fatigue Because a healthy man can do 
ttwice as much work m four hours as in two, it must not be 
assumed that if he worked sixteen hours he would do foui 
times as much as in four It is frequently found that 
dimmution of very long hours of manu^jl labour mcreases the 
output, though, of course, this has also its hmitsP^ 

Moreover, breaks m contmuity may occur in physical 
relations Water contracts with inci easing cold till it 
, reaches freezing-pomt, when further decrease of heat causes 
’/ a sudden expansion, and ice is formed which, mass for mass, 
K weighs less than water 

(Nor need theie be any equality in the amount of vniiation 
in cause and effect^ “ It has been found by experiment that 
a curient moving at the rate of three inches per second will 
take up and carry along fine clay, moving six inches per 
second, will carry fine sand , eight inches per second, coarse 
sand the size of Imseed , twelve inches, gravel , twenty -foui 
mches, pebbles , three feet, angular stones of the size of a 
hen’s egg It will leadily be seen that the cairymg powei 
mcreases much more rapidly than the velocity Eoi mstance, 
a current of twelve inches per second carries gravel, while a 
current of three feet per second, only thiee times greater 
velocity, carries stones many hundred times as laige as grains 
of gravel ” ^ 

(It IS evident, then, that though concomitant variation 
suggests a causal relation it is not sufficient to show its 


^ Hibben Op eit , p 329 
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ctanwier ll« nunl frailfol opplicalion in to caw^i in whklj 
tbfl JnUmulT of Uic taunal foity ta un 3 r wnfnil nnd tho 
Tiriation In (Ito cffoel cnn l»o moonumU To drtorroino 
comctlT th« effick^cjr of arindmilln trlwn tho ntturml winda 
wore eon Untlr rarjinij in fofw wottll bo Mco<*dlDRlj 
illffimU SrcHMtoo thoroforo in hi* oiponramt* on tbo 
Babj<n:t ercnteJ a uniform wmd of llto n>quirod forco hr 
moTiDg hia modrla apiinat tlio air on the extrrmltr of n 
rorolrin^j atm. The Toloeitt of tho wind could thua !m 
rrnderod prfnt*Tr or it coull l>o maintained uniform for 
anj* length of time nnl lU aiqounl cooU Iw rxoctlr aicor 
taloed "* 

>^<tI) hxrtOTMCKT or Mrrnop*. — hor the aalo of clear 
neaa tho m^tbwla hare bixn forth aeparatolr but nobod j 
would think. of ro^tnftlng himxeU to anj on<* of tbem in nn^ 
inquinr Thor are tjpical waja In which tbo InluctiTo 
worker t rica to got a pnr^ -ettso^to aeo tho relation he I* 
examining unencumlnr*! b r oitnuieo ua tnaltor Uow ono^ 
PtHT ttnn t hor «-a-pfqsSul^»ntcrthc Tina la aeon In tho 

Inmtigntlon into an outbreak of tjphu* and indeed loa^r 
be expected m anj tcientifie inquinr 
I*aatetir a InTcatlffatlona Into the problora of tho apontancoui 
production of llfo ahow both tbo ueo ofj tlLlbtL. metbod a and 
tbo groat dlHSculty of exclodiag tbo poaiibilitj of error 
Bned/ ho auamol aa a Inpotbenis to lie (eatod that tbo 
asserted ipontanooua generation of Imng organlama in 
putref/ingor formentlog matter was duo to tho Importation 
of gonna from without. Such germs are present in great 
numbers in tho air Bo bjr exposing formontabla liquids to 
the air bo ahowed bj the motiu^ of agreemtfnt that wbon the 
germs could fall on the llquida tbo bring organlama appeared 
B/ placing tbo tame liquids in olo^ retaola and thus 
excluding tVio air ho o\jlaiDod Oio corresponding negatire 

> Jarona /Visei^c* o/" p. Htl 
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instances, and. slioived that absence of an meant absence of 
tbe appeaiance of life To tbe positive method of agreement 
he added tliose of agieement in absence and of difEerenco 
The difficulty of excludmg all possibility of the impoi-tatiou 
of germs made these expeiiments veiy dehcate, and Pasteur 
liad to meet experiments which seemed to support the hypo- 
thesis of spontaneous generation, by showing that in none of 
them had the communication of germs from the air been 
made impossible 

By exposing the liquids to still an in caverns wheie the 
geims would long ago have fallen to the giound, and to an 
at vaiious heights on mountains wheie the number of genns 
would decieaso nith the height, he showed that the evidence 
of concomitant vaiiation suppoited his hypothesis that the 
apparent spontaneous appeal ance of life is alwa 3 S due to the 
jiropagation of an alieady living oigauism 

(mi) Formal Analysis of Methods —It is evident that 
all the methods seek to eliminate everything that is not 
peitinent Sometimes this can be done in fact, always by 
manipulation of the facts the aim is to do it m thought 
The foimal piinciple is that if a dehnite set of conditions 
result in a ceitain cieut, and if another set of coiniitions, 
paitlylike and parti} unlike the former, lead to a diffoient 
lO'.ult, a causal relation piobably exists between the elements 
found in both sequences, and not betw eon the others S} m- 
bohcall) — 

If AJi IS followed 1)} nrij, 
and AC „ „ xz, 

then a causal relation piobabl} exists betw’een A and x, but 
not lx;fwcou A and cither y or z, iioi between B and either 
X or z, nor between C and cither x oi y The possibility of 
su< h a relation Ivqwcen 7/ and y, or G and z is ncithei sup- 
ported nor disprov’d 

Applvmg this genei it uuhsis to the sep irate methods, 
we ma\ simbohse them thus — 
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(a) Il<ndu<$-^ 

Alto It followwl hr xyj 

Bat Ji y and 0 aro Iroowo to l»o rau«vl ruUlioni 
tbcrcforo iliQ caato of x mutt I>o found m A 
If X U not known il mmt boft^tunxHl an 1 Btcpn taken to 
Tcnfj tbo auuru{ition 
(ft) Ayrfrmenl — 

ADO it followed bj V ^ ^ 

j boblr a cautal nJation 
AFQ xtt ) 

(c) A^rttaieni in Prt4cne^ and Ahtcnce — 

ADO it followcil by ry- , 

ADE „ jTiiB I A ? it pro- 

But DDh n ymn I Wbly a cnutnl nlatioo 

and ODE n » tmn ) 


(tZ) B^ereace— 

ADO it followed by xy% 
But BO yt 

(e) CanconUaHt rano/ioKt— 

ADO u followed by cyi 
AiDO *,5r* 

AfDO xjfz 


A r it pro- 

bably a eautnl relation 

A 0 it pro- 

bably a oxuial relation. 


8aoh tymbolic itatemonta mait bo uitorprotod Tery guar 
dedly CTbey fuggoBt that the olementa cottndored are eetily 
dutmgnishable from each otbor and tliat one can be protent 
or absent witLont affecting tbe otber porta of the complex 
•whole m which It occnrai KoIUior inggeetioa la generally 
true. OonaequonUy they aerro no further purpose than to 
lay bore the aim of eliminating elementa not material to the 
problem 



CHAPTER XII. 


VERIFICATION OF HYPOTHESES 
1 Nature of Verification. 

(i) Outcome of Usf of Direct Methods — The metliods 
of examinmg facts outlined m the last chapter aie ways of 
testing suppositions hj evidence The evidence is not al- 
ways of the same foice It is weakest when wo have only 
the positive instances of the method of agieement , much 
strengthened when we can suppoit these by corresponding 
negative instances , strengthened yet moie wlicn m a typical 
case wo can exclude or introduce the suspected cause at will, 
and find that, in doing so, the supposed effect is lemoved in 
the one case, and secured in the othei , made still more con- 
vincing when variation in the assumed effect attends changes 
in the assumed cause 

Such evidence may amount to a ‘ practical proof ’ that a 
relation exists The relation has been separated m thought, 
and, as far as possible, in fact, from eveiy thing that seems 
able to inteifere with it We feel suie that it is true that a 
certain condition or change is the effect of the operation of a 
ceitam foice 

But we cannot yet explain why it should be so What is 
the bond which mutes the cause and the effect, so that the 
occurrence of the one necessitates that of the other ? 

(u) Need for further AhaijTsis — To answer this ques- 
tion we must push analysis furthei We must find what 
qualities theie aae m the cause, and what in the effect, and 
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try trt tmce r rrUlton of ^rpm l<wn U lwc<^ In in 
tHnr conorjIoQ *0 inil-vnro of a wjli' awI wrll 
l»w ^^o from ncl«^r knnwIrHlp»« of (bn rrUtwn 

o» X irbo)o In n di»\inrt bnoirWc** of iU natnrr 

Onl/ wb^ Iblii •l<T» hi4 b*vTj Ukrn Ho ms onHrntanH tlio 
canotion jtj«( wo no lorsUn ! Ibo ntitmj of tbinc* onlr 
whon to lb« clrar knowWgo of tbom ml forth in cbmifica 
lion we aHH the HuUoct kaowIo<1c^ cijrTtim'l m U^Ooitiod 
For Ptatnplr olvmiTHlion in manj lanl« in tbr present 
aqH reeordt of the patl a^p-o In •howioj; tlal wI>o!pmIo and 
indipcnmlnato almi-pinog nod a HepraHeJ cnodilion of the 
poor ore alwari founl tofpther It >« a •troDp ca«J of the 
metho<l of d.^m*inent and (bo rrulmeo of tbo focU makes 
(Ho oxiitenoo of a cnnnl rrUtion tptt pnHnUe But wbj 
abould it aoT \Vbj al>oo\d acts of cbnnlj bate llie 
oppofito fltect to that inteolM ? Notb)D(* bol analrsli of 
tba relation of human naturo to iU turrounHinp* can pro 
the anaver Tbii thowf that exertion and induatrj am 
ttimulnted bj neotl that thrift ia on outcome of k>U rclianee 
that independence of character prompt* to the acqnlrement 
of the meani of comfort witlioul rtlbiDeo upon oxtroneou* 
help Tho fpecial case is explBlsed bj beiu^ broupfak under 
A number of unlToraal biw» of human nature. Man being 
what be is tbe causal relation is sreu to bo inoritable. 

Count Rnmford s experiments on tho cauno of bent led on 
to such an erplanatorj reriflenUou If friction bo tho canto 
of heat then it most follow the genonU law that amount of 
heat rnnet with its causo.* 

(ui) LiHtTXTiOK or U« or ilrmoDa. — Tho methods 
con be appbed onlj when tho causal robtion is directlj 
apparent in facts of erporionco. Were wo conflnod to them 
we could nCTcr get behind description to explanation For 
explanation inrolres a reference to those mde relations which 


> CL pp. 209-21 a 
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are known to ns only in thoir lesults , as in the analysis of 
human nature vhicli gives the key to tlie dependence of 
paupensation upon injudicious almsgiving 

How do we loiow gnu itation ^ Onlj in its effects, and 
the progressne understanding of this all-emhiacing relation 
vas a continuous passuig fiom its smaller and more open 
manifestations, such as the f.ill of a stone oi an apple to the 
ground, through vidci and less apparent instances, such as 
the motions of the planets, to the widest conception of an 
attraction which holds according to the same law between all 
parts of matter In that wo have got ns far anaj from what 
IS discernible bj the senses as ne have in the analysis of the 
effects on human nature of indiscnminate doles 

All the gieat theories of science are of this kind In 
themselves we cannot examine them , we know them by their 
effects Such knowledge is not gnen by diiect observation 
of facts , but, nevertheless, it is related to such observation 
The facts call for explanation The mind replies by imagin- 
ing one 

There is a temptation to stop there, to take the hypothesis 
for proven truth Tins is to act hke Don Quixote, who, 
havmg made a caidboaid helmet, impressive in appeal ance, 
refused to submit it to the oi deal of blows Like the helmet, 
our unveiified hypotheses are likely to fad us in the hour of 
need 

The accepted undulatoiy theory of hght is bound up with 
the assumption of an ethei , of which no direct experience is 
possible But its quabties aie infeired from facts open to 
observation The history of the earth in the fai past can be 
learnt only by mterpreting the stiuctuie and arrangement of 
its crust in the present In the investigation this mvolves, 
are found signs, m definite surroundings, which can be 
interpreted only as witnessmg to the hves and domgs of men 
m far more remote ages than previous thought had conceived 
possible 
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Tcnfication of all bucIi tlKwnes mntl bo Bought m tho 
agreomont of tlwlr nMwaty logical conioquraccs with facti 
opon to obBcrmtion. Tbo proco« of mforcnco betirocn widc^ 
theory and nmplo fact mar bo & long ono, only to bo taken 
m many atq)* and often ooenpjing manr tuccetiiTo year*. 
But to atop nhort of tho facta la tolcaro tho thoorTRaBpended 
in the air liko hlahomet b coiBn without anpport 

"Wo take & aimplo caao for ilIuBlration At tbo beginning 
of tlw aorenteonth century Pabnciua Aqnapcndento din 
coTored the ralre* in tho rani and auppoaod tlicir uae to bo 
aimply to prerent tbo blood escaping too quickly into tho 
bnmcbcfl of tbe reini Karrey who wna atudymg under him 
at Padua, was not aatiafiod with this auggeated ciplonation 
Bo ho drat oxporlmentcd on a linog animal to get an exact 
knowledge of tho facta By tying drat on artery then a rem 
he prored that the blood In tho former flows from the heart, 
and that in tho latter towards it This rnggettod tbo lirpo* 
theda of the circulation of tho blood, from tbe lioart by tho 
ortenea, through all parts of the body bock again to tbo 
heart by the reina. Tbe passage is not open to obeerrotion 
in all its cooTBe, and Harrty worked at tbo problem for nine 
teen yean before he waa confident that wbat la open to direct 
obferrotion confirms the genoml hypothosjs and la inoon 
Biatent with any other 

The hypothesis that acquired ohamotonstica are not trana 
nutted from one genambon to another can bo teated by 
obserration and oxpenment only indirectly by determining 
whether facta agree or disagree with oonBoqnenoea which can 
be inferred from it. “ For example, many butterflies hare 
two generationa in tbe year one of which hree through its 
whole hfe-hiatory in tbe summer and the otlier pnttos tbe 
winter aa a pupa (ohrysalia) Jii some caaos the two genera 
bona are atrlkiiigly different, and it has been ihown that by 
freeimg the pups of the summer brood at the right stage, 
ipeennena like the iprmg brood can be obtain^ Tie 
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(liffoionco botnc'on (In* h\o ('ommlmm is lliiis duo to tlio 
aclion of cold nu tho pupi Biif (lu‘ (no foiins rogularl} 
nUoinato m m<\uo .md tho offirts of (old arc iiol mhordcd 
In plants, somo spc'cics prodtao qudo dtfltMont accord- 

ing to nhclhor tlio\ nu* gioan in \\at<*r or in dr\ soil, but 
the (ondifions ni f on (In* indniduil, und do not affect its 
piog('n\ Jn snob a (a^'O, nh.il is inlieri(<d is tli<‘ faculty of 
inabing a (('ilam definite response to d<fimle conditions, and 
this facnllN is present niicflier tin; (onditions ojicnite or not 
In 111 in su» li diseises us tnbenulosis are coniiiionh called 
lioieditau , tins liou('\er does not mean that the clnld lias 
the disease betause his p treat bad it, but tli.it the parent 
had a (oiisliintion liable to that diseise, and (ho child 
inlionts a siniilnr eonslitntionul li.iliiliU If the parent had 
iie\er l>eon exposed to infettion the child nonld still inlient 
the liihilitN, for whit is transmitted is not the disease or its 
offeclH, but the fucnltji of ncqiuniig it if exposed It xull bo 
found that most cases which at fir-^t sight seem to snpjiort the 
thcor^\ of the inbonlanfe of ucquired cbnmcters nic equally 
cxpbc.Lblo in the mow that what is inherited is not the 
character acquired, but tlio niuatc power of acquiring it ’’ ' 
(iv) WoKic OF Thought in gaining Kn’ow'i.ihge — 
Inference of consequences fiom lixpolliescs is, tliou, an in- 
dispeusablo and most important stop in i caching lvUox\ ledge 
The crude belief that man has onl^ to look and he rnll learn 
18 seen to be false as soon as wo cxamino fairl} how know- 
ledge has giowu, and is growing It is true that ‘ facts are 
the beginning and the end of knowledge ’ But between that 
begmnmg and that end, two intermediate stops must bo 
taken If not, the passage is not made , beginning and end 
are identical , we are ever at the startuig-pomt Those two 
steps are taken not by au} of the senses, but by the power of 
thought 


' L Doncaster Heredity, pp 2o 20 
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Tbo fint of them Ii the work of the imfl^ation goncrallj' 
gntilod bj the dotoction b/ tbou^ht of portineat amilogioe 
That cannot be rodacod to rule, Wo know it a» n matter of 
culUrated nitiTo endowment. In which people differ enor 
moutlr With it wo hiTo olreadj dealt. 

The lecml li the mtomng of the conseqnencos of the 
»ngge*tion offered bjr imtgmation. Onljr when that w done 
are we read/ to moke appeal to fact a«j the judge to pro- 
nonnee tentocca That *00(0000 ii dccUire If anj one fact 
II reall/ inooDiittont with the tnggeited explanation that 
explanation must be giroa up But if thore u much poeitire 
endeoee in it* faronr wo most make luro that the judge 11 
both a real and an impartial ono that the inconmtont fact 
u true, and that It it trulj interpreted The final appeal to 
fact, howerer u worthleu nnlese the itep of inference ha* 
been well and trulj taken 

2 Ifature of Inference inrolTod in Teriitoatien. 

V (0 Mamni ajtd Fobu — T bo difBcultj of mferenoo ii 
alwaji in tbo matter about which wo rcaiom The proc«M 
whl^ farm* tho gcmeral framework U, m lUelf, alwaji 
fimple. So it it eojj to uodontand it whon it is express^ 
in ijmbolt, and tho* itnppod of the diCDouItj due to the 
oomplexitj of facts. The inTostlgation of this framework is 
the work of logio. Thst Btrocture ihows the genend pnn 
mplei which are embodied in the inference when it it ralld. 

To underttand thu will not enable ns to reason well m 
anj portioular subject, because ererj subject fills out the 
framework with iti own matermL To do the ATImg properij 
we must know much about that matenaL 

On the other hand, to be quite clear os to the nature of 
the framework is no small gain- Without this, though we 
maj know the material well, we maj so pile it on the frame- 
work that we break it down. 

AH this IS to saj that to think well we must both ngbtlj 
on. 16 
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clioosQ, and right!) uso, our matci lal The former is a ques- 
tion of Icnowlcdge poitmcnt to the pioblcm in hand, the 
lattci one of cleai apprehension of right modes of thinlcing 
(ii) Structdke of the I^FEnENCE — The structure of 
the inference by ivluch no vcrif) h)potlieses is determined 
by tlie natuie of the pioblem Tins is to bnng together 
supposition and fact, tliat tlie latter may test the former 
The appiopiiate setting of a supposition is the ^^-potlietical 
piopositiou , tliat of a fact, the categorical proposition 
Hence, oui finraenork mil bung these together, and the 
result mil bo to state as a fact that the h)pothcsis is true or 
false — another categorical proposition Such a stiucture is 

called a Mixed IlyjiotJichcal Syllogism It is an inference to 
the tuith or falsity of one clement in a hypothetical proposi- 
tion fioni the atliimalion or denial of the other element 
(ill) Forms of the Inffrence — TVe take, then, ah)'po- 
thetical proposition of the geneial form If A is true, C is true, 
■where A is a statemeut of the assumed relation, and C one of 
the consequences n Inch would follow fi om it Both A and C, 
by themseh es, arc categorical propositions C is a statement 
of fact open to observation , A may, or may not, be such a 
statement The piopositiou as a whole asseits neither of 
them , it assorts such a relation to hold between A and C, 
that if A be secuied C is also secured 

Does it follow that if C be found to be true in fact, the 
truth of A can be infeiTed ? 

Let us examine an mstance A man has been murdered, 
and much ciicumstantial evidence points to another man as 
the murderer He is kno'wn to have been on bad terms with 
the victim , was heaid to threaten him a day or two eaiher , 
was seen m his company shoitly before the crime was com- 
mitted, would profit by his death The case looks black 
agamst him But at the trial he produces unimpeachable 
e'vidence that at the time the murder was committ^ he was 
at another place His acquittal follows as a matter of course 
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Ti»^ uf tcl ont flK* Infoirncr tnmln I»jr tlni jarr — 

If A ii pulUr of tlws rnuolor of 5 bo wnt proi»ont at tho 
place C wltoro tho enmo ims rmnmitto<l j 
lint A L* proTcd not to liaro boon at C at tliat time 
thfTf foro A is not pjlltr of fbo murOer of B 
He If acf|ultto<3 lioeauKC lie lias pmrcU a fact inconiislont 
'rrith tliO hTpothofii of !«t piilu 

Kow fnpposo on tlie other hanJ that ho wns prorrd to 
hare boon prrtont If that anlllcicDt to establish his guilt? 
Hot unless ho it thown to haro liocQ tlio only penon^ bosidcs 
tbo murdered, roan then present If feTcral personi wero 
there as for instance if A wai Lilled in a not all tlmt can 
lie asMirtcd is that fomo onoof them wnt gullLr not that a 
particnlar one was tho culpnU Tlio prcfonco of A is onlj an 
additional piece of arcumsfanthi) oTidcnce against him j it is 
not proof 

The fact that it is goncrally poniblo to form two or more 
bypothoies to aoceunt for a giron oront shows that its 
oectirrcoee is not a proof of tbo truth of any one of them 
If wo symboliso the oront by and tho suggested orplana- 
tions by X T Z, we hare Oireo hypotheses to bo tested* of 
which tbo gymliohc statements aro^ 

J/Xrteii E. 

TfT then B 

It u endont that proof that E is tmo does not establish the 
truth of cither X or T or Z. 

Now m attempting to renfy any ono of tboso hypotlieacs 
X "we deduce from it other consoquouees than E which we 
may Bymboliso by 0 But this giroa no assurance that 0 
may not also bo inferred as a consequence from T or Z, just 
as E could be 

So we see what is meant when it is said that though a 
single assured fact is sufDdont to OTerthrow a hypothesis 
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•witli -wliicli it IS mconsistent, it is not sufiScient to establish, 
a hypothesis from which it is deduced as a consequence 
On the other hand, if in any way the hypothesis can he 
proved to be true, the consequences conectly deduced from it 
are thereby also established as true 

Theie aie, then, two moods of mixed hypothetical syl- 
logisms which yield an assured conclusion If we prove the 
antecedent (A) of the hypothetical proposition, loetlieteby prove 
the consequent (C) if we disprove the consequent (C), we 
thereby disprove the antecedent (A) In the first case, the 
inference is said to be Constructive, or in the Modus Ponens 
in the second case, to be Destructive, or m the Modus Pollens 
The general symbohc statements are — 


Modus Ponens 

Modus Tollens 

But from 
or from 


If K IS ti ue, C IS true , 
And A. IS hue , 

Therefore, C is true 
If A IS hue, C IS true. 
But C IS false , 

Therefore, A is false 

If A IS true, C is h ue , 
And C IB true , 

If A IS h ue, C IS true , 
But A IS false , 


we can diaw no ceidam conclusion 

(iv) Pbobable CoNonusioNS — Are these lattei foims of 
reasoning, then, of no value ? By no means Foi mal logic, 
indeed, disregarded them , it acknowledged only such mfer- 
ences as yield a certain conclusion But this is a narrow 
restriction of the province of logic, which shuts out fiom its 
examination a vast amount of reasoning both m oidinarv life 
and in science We continually use such mferences, and in 
doing so we do well, provided that we recognise that the con- 
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cluilon* iro drutr aro onlj probabi/ true and that tlw 
degree of probabllitr maj rary from bare potalbility to 
practical certainty So long a» wo nro on onr puanl agalnat 
mfcrring more tban I* warranlod by our premlsa wo arc 
joitified in reasoning to what is probable os well as to what 
is certain. 

Inferences of these kinds do not yield ptnef but ther 
famish frtdenee and proof can often bo approached onlr 
through the accumulation of ondenco o bare seen that 
this may become so strong that it gires us a contlction of 
truth clear enough to guldo onr actions At tho same time 
it must bo remembered that ondenco is olwan liablo to In 
OTcrthrown by rubuUing OTldcnoo It norer readier U)0 stogo 
of strict proof 

In many cases tbe woniy ronBcation attainable it may l>o 
for many yean, Is the accmnulalion of such endence os is 
armbobted by tbo Inferoncc* — 

1/ jLii Irve C IS trat ; 
r, D IS /rue 
M E u frvs/ 

c/e. 

and the luccctiiTe showing that CEE otc, all aro truo 
while m no caso is a consequence deduced from A that u 
disprored by appeal to fact. So the probability of tho truth 
of A grows continually greater 
Our confidence is especially strong when tho hypothesis 
not only explains the facts brought under it, but also fits 
into the general system of knowledge. “The ultimate 
ontenon is the power of rerifylng conclusions of testing 
tmth by its capacity to explain phenomena, and by its con 
formitj to tho scientific truth already estabhihed boyond 
dispute." * 

> Sir L. Stephen TU Enf^tak UtSUanoJU toL Uj p. C03. 
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(v) Prediction of Events — Tho consequences inferred 
aic often piediclions of events When such a prediction is 
fulfilled, tlie evidence for the tiuth of the lupotlicsis is hoth 
strong and impiossive Examples aic numerous 

Astiononiical phenomena can bo foietold vith gieat 
accuracy, and the constant fulfilment of the piedictions is an 
assurance of the truth of the theories from vhich the} aie 
made For inslanco, in his account of the var between 
the Modes and the Lidians, Heiodotus records that “in the 
sixth }cai, when they iveie cair}ing on the vrar nearl} 
equally on both sides, the} came to battle, and •whilst the} 
xveio contending foi victor}, the day iras suddenly tuiued 
into night, which alteration Thales the Milesian had fore- 
told to the lonians, and named the }e.u wdien it should 
happen " ' 

“ Theic 13 a ■well-known stoi} as to the happ} use which 
Columbus made of the powoi of predicting eclipses m 
overawing the islanders of Jamaica who refused him 
necessary supphes of food foi his fleet He threatened to 
deprive them of the moon’s light ‘ His tin eat was 
tieated at fiist with indifference, but when the eclipse 
actually commenced, the barbarians vied with each other in 
the pioduction of the necessar} supphes for the Spanish 
fleet ’ ” = 

"Halley has the gloiy of haimg fiist detected a peiiodic 
comet, in the case of that which has since borne his name 
In 1705, Halley explained how the parabolic oibit of a 
planet may be determined fiom three obsei rations , and, 
joining example to piecept, himself calculated the positions 
and orbits of twenty-foui comets He found, as the reward 
of this industry, that the comets of 1607, and of 1531, had 
the same oibit as that of 1682 And heie the intervals are 
also nearly the same, namely, about seventy-five years Aie 


* History, bk i , ch 74 


- Joions Op cit , p 537 
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tlx* thrro c< TTH'U Ihm M^mtical? In Inotinfj lack into the 
hlilorr of •uch nppronnrvf ho fuon 1 comcU ircorJrtl m 
14>^ ift 13^ and in I30x tlK> intcrraN am atill tlfO Mtno 
•orcdtj- Drr year* or fomotT an mr* It wa* impo«^i!do 
now to dooM that tlxr wen llw pnnixla of aivTolrioj^ InhIt i 
that iho oom<*t wai a planet; tta oHnt a lon^ « Ui|ko not a 
lorabola. 

Bat if thu we re »n ll«* comet ma«l rrap|*ear io 1733 or 
I7fi^ Hallep preJicteJ tliat it would do »o H pre 
diclod that tho comet woull rrvrh it* j«nhelinn April 13 
1759 but claimed 11m heon*e of a m nth for iho IneritaUo 
itiaccaro^j of a ctlcalation which in adlitioo to all oIIh r 
•ourcci of error wax made in ha«(e tliat it tni(*ht appear a^ 
a prediction. The comet juatiGnl bU calculations and bis 
caution toother 5 for it amTi>l at Iti penhelioo on the I3th 
of March. ‘ 

Tbo discororr of the Now ‘Worlil hr Columbus was a 
TenSeation of the consetjaooccs ho bad deduced from tho 
hTpothesU of tho rntuBditr of tho earth 

Tho lilitor/ of orery a^tonco famiihM oramplns of success- 
ful prodictioo. ** Chemistty has not bom without 

propbctlo triumphs Tho existenco of the metals potauium 
and sodiam was forutoon br TAroUtor nnl thoir elimination 
by Dary was ono of tlio chief c^penmtHta eraeis which 
established lATolsior ■ system. The oxistunco of manr other 
metals which eye liad ocror seen was n natural ujfi.ronce and 
theory bos not bcon at fault. Tlio theoretical ohomist 
by tho cUuificatlon of his spoameos and the manipulation 
of his formuhe can plan out whole sones of unkmown oils, 
acids and alcohols just as a designer might draw out a 
multitude of patterns • 

For fifteen ytnrs a plaguo bad raged among tbo siHnronns 
in Franco Pasteur was urged to inrestigato it, and oftjjr 

' tt'bewell I // Xflry q/* tk* Jnduei r« Sckecm toL it pp. lEt 183. 

* Jerooi I Op, eU p. 344. 
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doing SO, lie pioved “ that tlio plague-corpuscles iiiiglit lie 
incipient in the egg and escape detection 

In 1866, he inspected at St Hippolyte-du-Fort fourteen 
different paicels of eggs intended for incubation Having 
examined a sufficient numbei of the moths ivluch produced 
these eggs, he iviote out the piodiction of vrhat would occur 
in 1867, and placed the prophecy as a sealed letter in the 
hands of the mayor of St Hippol}te 

In 1867, the cultivators communicated to the mayor then 
results The letter of Pasteur was then opened and read, 
and it was found that in twelve out of fourteen cases there 
was absolute conformity between his prediction and the 
observed facts Many of the groups had perished totally , 
the others had perished almost totally , and this was the 
prediction of Pasteur In two out of the fourteen cases, 
instead of the prophesied destruction, half an aveiage crop 
was obtained 

How, the parcels of eggs here refened to were considered 
healthy by their owners ” ^ 

(vi) Pnoop — Confidence in a hypothesis grows with re- 
peated confirmation of the consequences deduced from it 
But strict proof is reached only when it is shown that no 
other explanation of the facts is admissible 

This, as we have seen, imphes deeper analysis of the whole 
event Death may be the effect of disease, poison, drowning, 
and of many other causes The occurrence of a death does 
not prove that any partic ular one of its possible causes was 
operative A post-mortem examination tries, by analysmg a 
particulai case of death, to attribute it to some one cause to 
the exclusion of all othei conceivable causes It aims at 
being able to say, not only that if a certam cause were 
present this effect would follow, but that this particular 
effect was certainly due to one definite cause 


^ Tyndall Fragments of Science, pp 135 137 
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l-uTlf to mIaMiuK 0. liTjv it it n'vrtctrr to 

protf not ontr thr* liin'ct »tat«*mtTJt tliat (V'liain rr 
qu'Tiri't will follow frmtt a pirtictilar Imt oUa tlio 

rpci[rr»*<^l pruji-MutKn tliat ihow* cotri'^iumri < cxn follow 
frmn no ntb^ impj»o<ition 

Stmlrili'nllT it tuv< tn I not onlj" that If A 

i» tnw C I# Ira^ hal aI«o that If O u tmr A w 
How i* thit to lio lono? lirft* in tho raloi' of 

contrapotitlno. Tho olrrrrt*'! mnira|>otiiivr» of /f C Ikm A 
It If not A not C Bo «e hato to tivL ra»<^ in which 
11 m iupp<)W cauipo M sIkj nt aa<l if wo find the effect aUo 
inraritblT alncat wr haro proTo-l that th cautal relation 
between lliem n renjmwal tliat neither can W found with 
oat the other Tlilt U the olijccl of tho appeal to ne^pitiro 
initancot In llie dm-cl methodt 
Dut we cannot alway* dm'ct!/ eicludo the canvj. How 
then can wo lio turn of iu aliteoce m any particular com ? 

ell VO Vqow tliat if it wrro pn*e«nt ita ofT ^t muti aUo lie 
prMonU If tho cauto of a death l» poiton tlie corpw will 
■bow certain characterittict at tUo poHUraortem oxnrmaation 
If tbcac are alwont (Im hypollictie of ponno i« netjatiml 
So in encceiflon eroex other bypothtNlt but one U dwprorod 
bocatue the poculiantiet of the death which would reault 
from thorn aro not present 

But the chanctonsUo marlra of death eay from aulfoca 
tion by tho fumei of cliarcoal aru proeent, and tbc«o are 
compatible with no other bypoUioaU bccauio thoj difTcr 
from tho cUaiuctonitlci of death from any other caoao and 
are tbomsolrc* neror found In lucb deathi If that cauto bo 
otfumed abwnt, the effoct actually proiont would not be 
preheat. Bo both tho politico relation Jf A, fAew O and 
the ncgafiTO relation i If not A then aot-0 are ihovn to 
bold That is not only would wiffocatlon eauio death but 
this particular form of dootli can be attributed to nothing 
eUo 
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3 Dilemmas 

(i) Inti I/Lictuai, — Wlion two Inpotlicsos are suggested, 
fiom each of which various consequences are deduced, all of 
'w'hich agiec with observed facts, scientific Ihooi} is in a 
dilemma. Tlicro is no coitamty which hvpothesis should bo 
lahon as a guide 'The uiicerlarntj must continuo till a case 
IS found in which the consequences infcired from the one 
uio incompatible with those deduced from the other Tlien 
appeal to fact is decisive against one of them If possible, 
the appeal should bo made c\perimoiitallj, so as to secuio 
that no iiiteifoimg factois arc opei.itivo That is the func- 
tion of a crucial expeiimcnt 

Such intellectual dilemniiis have been common in the 
liistoi} of science "We will give two examples — 

(1) In 1G74 Majow' published the theory that ‘ fiie-air’ is 
the chief agent in combustion About the same time the 
‘phlogiston’ theory vv.is advanced bj Becher and Stahl 
“ Stahl imagined that all bodies which would burn contained 
ail luvnsiblo substance which ho called ‘Phlogiston,' and that 
when a body was burnt it gave up its phlogiston into the 
air, and could only legain it by talang it out of the an or 
some other substance 

This theory seemed to answer so well in a great many 
pioblems, that chemists behoved in it for nearly a hundred 
yeais, and Ma}ow’s tiue explanatiou was forgotten till the 
eighteenth century, when fresh experiments brought it again 
to the fiont ” 

About 1770 Lavoisiei began to suspect the phlogiston 
theory, because “ he found that when metals are heated 
so that they turn into powdei, the powdei weighs more than 
the origmal metal did before it was heated Moreover, he 
also found that the air which lemained behind m the vessel 
in which the metal had been heated had lost exactly as much 
weight as the metal had gained 

Bor eight years Lavoisiei worked mcessantly at this pro- 
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bk*ni. At Iflit m 1778 it occarreJ to lum that I’ncatloj 
haJ aoporatcd mercuno oinlo into raercuty and a pa». 
8*» bo fir*t made mcrcuno oxide by boating mercury m a 
limited amount of air and notM tlio proportion of tho air 
tlttt divappcaruiL Ho tlirn aoparated tho oiido back ngnm 
into tho motnl and Ibo pa^ Thm tho imapnarr phlopii 
ton, which bad l>con luppoavd to load tb« air wlioa auytliiog 
wui burnt in it wa* prored noTor to liaro ha<l any oiwtonco 
for it wax clear that juat (ho oppoxito odect talcs place ’ 

(2) Qalrani ”liad prpparod the hind legs of tororal frogs 
and hung them br copper hooka upon on iron balconr oiiU 
tido hit houKO At thoT hung ihoro tho wind twayod 
them to and fru to that tho ends of tho legs touched the 
iron of tho Inlcooy and eroiy timo they did to he noticed 
that tho legs worts conrulsed jntt an they bad boon by the 
eloetneal machine and the lightning But this timo ho 
could not cco tlmt any okctncity bad como near thorn from 
outside 10 he luppoe^ tiat thcro must bo an oloctno fluid 
in tho leg itaolf which passed round ercry time tlio two ondt 
of tho leg! were joined by tho metal 'Hieso diicoTories of 
Qalrani soon became ipolon of far and wido under tlie namo 
of golTamim, and tho supposed Ould was called tho galranlo 
fluid 

Not satiiQcd with inoroly rending about Qalrani i expon 
meats Tolta tned them blmiolf and be began to auspoct 
that tho olectricity was not as Qalrani imaginod, in the 
frog s leg but waa produced by tbo two metals copper and 
iron upon wUicli tbo legs liad boon bung and which were 
acted upon by the molaturo m the lloah 

Then began a rery famous controrony Volta iniUtod 
tliat eleotneiiy came froin Vbe met al» Gcdraai that it came 
from the animaj In each now expenmont which Qalrani 
brought forward to proro his point, Volta itlU showed that 


' Qnotatloos from A. B. Bueklejr i "Op. eti. pp. 133. 233-237 
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tlie electricity could be produced mtbout tlie animal, until at 
last Gralvani succeeded in finding a test whicb be tbougbt 
must silence Volta for ever He found that by laymg bare 
a neiYe of tlie leg of a fiog, called tbe ‘cruial nerve,’ and 
bringmg tbe end of it to tbe outside of tbe muscles of tbe leg, 
be could pioduce tbe convulsions ivitbout any metal at all 
But Volta vras not so easily convinced, be still insisted tbat 
it was tbe diffeient flmds and tissues bemg bi ought together 
wlucb caused tbe electricity, and tbat there was not a current 
running through tbe animal At this point, ]ust when tbe 
truth would piobably have been woiked out, Q-alvam died (in 
1798), leavmg Volta m possession of tbe field, and for 
twenty-eight years no more was beard of animal electricity 

We know now tbat both tbe professois were light Volta 
was light m saying tbat tbe convulsions of tbe frog’s legs on 
tbe balcony were produced by tbe contact of tbe two metals 
m connexion with a fl.uid , while G-alvani was right in saying 
tbat tbeie is an electricity in ammals which acts without any 
otbei help In 1826 an Itaban named Nobib repeated Q-al- 
vam’s experiment, and having then an mstrument called a 
galvanometei , by which tbe passage of tbe faintest electric 
curient can be detected, be proved tbat such a current does 
exist in tbe fiog, and it has smce been found to be common 
to all animals ” ^ 

In tbe first case tbe dilemma was resolved by tbe disproof 
of one of tbe alternative hypotheses , in tbe second, by finding 
tbat they were not mcompatible with each other when stated 
with sufficient exactness 

While two hypotheses are possible tbe mind of tbe m- 
vestigator is m a state of indecision Hotbing is more un- 
bke scientific tbougbt than to reject a hypothesis without 
proof tbat it is false 

(ii) Peactioal — A state of indecision between alternative 


' Ibid , pp 258 2G0 



rrijncATio'* or iitroninnci 2^7 

crmrM^ l< wrll tflown lo «% in pradjral life Af^in we liaro 
two brpotbeiwt oihl often we hare to select one of them and 
set upon it 

Aftalenlot •hortened tnean* msr iM*e<l Itoth a eot of 
booli an! a new oTereoat Iml may liare moner enou;,!i for 
ouIt one of them. So tlier Itecome nltematiTc*, If bo buj 
Ibe l>oot» lie mti»l pa cold or shabbr m winter if ho bn/ 
tho coat hit intellectual work will bo hindered lie ii m a 
dilemma, lie ii forced to chooto l**tween two coarteH» each 
of which it undesirable 

Fxeept that tho mind imrchm^ for truth neither likes nor 
dislikes the conw^iienceit of alfenutWo hypotheses the 
dilemma m practical lifo reprodaces on a small tcalo the 
indeebuon Iciween nral hjpotlicses which markt the mtellcc 
linl dHemraa, 

In public oiTaira dilemmas of national condnet ore usoallj 
knosrn as entos On their right aolulion may depend the 
weal or woo of mdliont of |as>ple. 

Fliznbotht racitlatiog condnet towardi tbo iSetherlandi 
then m rorolt agaioti Spain often put that country into a 
dilerama, equallr unhappy for Ittolf and for England. In 
St, AlJegondo in roplr to the metsago sent hr Wal 
tlngbam in NoromlKr had answered that tho State* were at 
tho hut extremity They could not hold out beyond the 
following lumraer without help and if England continued to 
keep aloof there were but two oUematire* before thorn. If 
the whole of the States, including Holland and Zealand would 
content to bo annexed to Franco tho Freneh wore 
rcadr to ruk a war for tho oequuition otborwieo necesnty 
waa a law of iron and they mutt submit to Spain. 

It was bard to say wbioh of thoso two results would be most 
unwokoroo m England ' 

When Slnry of Scotland songht rofugo In England the 


Frowle Ilulorf of Enyla*d eh OC. 
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Englisli G-overnmeiit found itself faced -with several alterna- 
tives, none of ivliicli was to its taste On June 20tlj, 1568, 
tlie Pi ivy Council deliberated on wbat action should be taken 
They could either lestore Mary to hei thione ‘without tnal 
heard,’ or let her go where she would, or restore hei in name 
but not in power, or detain hei in England To do the first 
“ would be to declare hei innocent of the crimes with which 
she was charged, and would enable her to crush and nun the 
best fi lends that England possessed among her subjects To 
let her go would be to thiow hei upon Eiance , and ‘her 
Majesty would never be free from practices and enterpnses ’ 
To restore her ' in title and name, without authonty of gov- 
ernment,’ was thought ‘ so hard a matter,’ that it would be 
even dangerous to proceed that way She would ‘ burn with 
hate and revenge ’ The French and the Pope would take up 
her cause , and after her breach of faith on the treaty of 
Leith, no pi onuses which she might make could be rehed 
upon ” ^ 

The decision to adopt the fouith alternative was abundantly 
shown, duimg the next twenty years, to have been by no 
means free from mconveniences to Ehzabeth’s G-oveinment 
(lu) EiHetorioal — It has always been a favomite device 
in argument foi one disputant to ‘ impale ’ the other ‘ on the 
horns of a dilemma ’ It was from consideration of such de- 
vices that Aristotle ■first analysed this fonn of thought 
In its nature it is not different from the more important 
cases we have been considermg Its characteristic is that it 
compels a choice of alternatives 

Junius wrote to the Duke of G-rafton “ If you will not 
speak out, the pubhc have a right to judge from appearances 
We are authorised to conclude that you either differed from 
your colleagues, whose measures you stiU affect to defend, or 
that you thought the administration of the Kmg’s affairs no 


^ Ihid , oh 60 
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Innp^ (mabk* ^ou an* at libcrtt If* r>i(VMw> l«rttrwn Iho 
htpocnlr *bJ tljc cowanl ** • 

(It) nrBcmxo Dilcmkap — lUK*lonmllT a dilemma ii 
«fl<m ondejmedlT cCToctitc Him an nlr of clindnnj; tho 
miller winch It peculiarlr impre^sjTo to untramo*! mindt 
■^et a httlo InpenullT will often apw'tit. Takothe ca*o of tho 
poortlujenl hesitating l>elwn n Itooktamlorcrcoat If lie bo 
pewjmlttic ho will pul hit cato that If 1 bur tho Iwokt I 
■ball l>o eol 1 an 1 tKibbr if I bur tho coat I tUnll Iw* unablo 
to do mr wort \t ho c\n bar but one of tbom be forrsees 
an nobappr winter Hut «nppo*e him in on optimittm frame 
of mind Then bo pntt it If 1 1 nj tho l>ooki 1 tlmll get 
on with mr work if I bur tlie coat I tliall l<o comfortable 
So wbicberer I do I tball profit. 

Compare tliew two cfinallj conelualrs dilemmai and note 
tliat each cioiplr negatim each con>e<]uent and trontfcru it 
to tbo other antecedent Thu i# called /ermo/fy a 

dilnnmtt 

A diknntna may Ira met in other ware. IlTacaulaj thui 
deals wtUi one adranced by James Mill lu an argumont In 
fupport of n*pre*entoliTo democratic gorernment Ho tay* 
tliat if men are not inclined (o plunder cool) other gorern 
ment U unncccsaorr and that if men are lo incline*! kings 
and anitocracies will plunder the p«y)plo Now this woaa) 
u a fallacy That tome mm will plunder thoir nclghbonri if 
they cmi« u a auQlclent reason for tho exiitonco of gororn 
ments But it is not domonstnited tliat kings and ansto 
erodes will plunder the people unless it bo truo that all men 
will plunder their neighbours if they can. * This is a much 
more adequate mode of answer Tho basis of tUeaUernaiire 
offered it shown to bo imsound. 

(r) FnAAfBWOBE or Dilemuas — A nalysis of a dilemma 
shows that Its framework is the conjondlon of a compound 
' sa, 

* WtttmintUr tUntwKri D^nct tff JfS/, la J/wceZ/inwoic* ITrWuip*. 
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hypothetical piopositiou as ina 30 i premise with a diS3Uiictive 
pioposition. as miuoi piemise, compelling a choice of alterna- 
tives, usually constructively, by asseiting the alternative 
antecedents, but at times destructively, by denying alterna- 
tively the consequents 

The desiied lesult may be attained more or less directly 
Hence, the framework appears m various detailed forms 
Our own experience makes it apparent also that the alterna- 
tives are not always limited to two, and the example of the 
relation of Elizabeth’s G-oveinment to Mary of Scotland 
illustrates the same point But however many they be, the 
same principles aie involved Of course, the name ‘ dilemma ’ 
IS propeily apphcable only to those with two alternatives 
Those with three are sometimes called ‘ti Jemmas,’ those 
with four ‘ tetralemmas,’ and those with more than four 
‘ poly lemmas ’ But these teims are not frequently used 

Analysis of the simpler forms — the dilemmas — shows the 
following frameworks to be possible, though tiial will con- 
vince the reader that some are more easily used than others 

( 1 ) Qonsiriictive 

(a) If eitliei A 01 B, tJi € 7 i C, 

Either A or B, 

C 

(b) If eithei A or B, then exthei C 01 D, 

Either A ox B, 

Eithei C or D 

( 2 ) Simple Destixictive 

(a) If A, then both C and D, 

Eithei not C or not D, 

Not A 

(b) If both A and B, then both C aiul D, 

Either not C or not D, 


Either not A or not B. 
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(1) ComplfT CintlnritTf 

//■A,MrrtC and if -B /Acn D 
i dhn A or B 
Fuhrr C <»T I) 

(4) Coapirj Dz-^fruriiiv 

//•A, /A^ C dn.1 t/‘D Mm D 
Ftlkrr not O or not B 
i iMrr not A or not D 

Tlio rrronJ form of tbr •imptr con^trncllro dllonimA u 
•jtnplo Itocauio tin uteomaliTo liTpollurtical^ horo onljr ono 
con*or|nrti! TIjo conrIu«ton is<1i«juQciiTrt liocnaio Ibti >10(^10 
con»or|tirnt la diijuortiro in form 

SuniUHr tbo Kroad form of tbo rimple tlrstmetire 
dilrmnu Ii notcomplct altbeti(;h it bu a diijundiro con 
eln^n for tliat conelovion tncrrir tbo denial of tbo ono 
tingle nnlocodent of tbo br|>otbotknl 

It tbu4 appear* that (bmo aro onlr aotnovliat cooiplox 
ranetiot of the tiniplo forma 
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DEDUCTIVE APPLICATION 

I Importance of Deductive Application 

G-eneial laws aie suggested by tbe analysis of a few facts 
They aie established by the agreement of consequences in- 
ferred from them with a few other tacts Sqjthejputiines of 
8y,stems,aTe_maEked^ut, To fill mjbhese, systems, so that 
they approximate in iichness to the reahty they represent, is 
the last step the mind has to take , but It is one that has to 
be taken many times, and in many-duections 

This was cleaily seen by Aristotle, the fathei of deductive 
logic He wrote “ There is the same course to be pursued 
m philosophy, and m every science oi bianch of knowledge 
You m ust study jfacts Expenemie -alone—. can..-give— you 
general^rinciples _on -any— subject This is the case m 
astronomy, which is based on the observation of astrono- 
xmcal phenomena, and it is the case with eveiy branch of 

( science or art When the facts in each branch o^e brought 
together, it ivill be the provmce of the logician to set out the 
demonstrations in a manner clear and fit foi use^ When 
the investigation into nature is complete, you wiU be able in 
some cases to exhibit a demonstration , in othei cases you 
will have to say that demonstration is not attainable ” ^ 

7 Induction and deduction, then, are closelv related The 
formei gives us pimciples , the latter appbes them 

Pi tor Analytics, 1 30 (trans Grant Aristotle,^ 66) 

242 
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2 Znunplei 

(«) The iiannir $ Cowju## — Such »j plication loadi ut 
now to fulW tindrnlanJmp of foci* dott to more cffcclun 
utt! of tbrm M\c oiro tho manorrA cotnpaw to dMoctito 
inf**mico from m olrvTTo-l ron^unt rrlition “ Hatio 
Owja foun 1 ibat if a n rOlo or picro of Iron which 

uuf;nrti»M I^ fatm^ hr it« tniJdlo from a ptror of li;;ht 
•Innu it *>tt alwaTM turn »o that ono rn<l ptimU to the 
north an I tho othrr to tho ioutli jlo thcrrforti took a picco 
of round card and niirLiOf; it with oorlb loutb ea>t and 
WTft bo fartcacd a tn4j,»nctl*fO nw^ito upon it pointing from 
north to fonth } iw* then fartcnc<\ tho card on a pww of cork 
an 1 floaU>l it in a l«a^in of water W hkhetrr wojr be tumnl 
tho lia^m ibo n<T<lle carHc^t the card roan I till the N of tiro 
neodlo potato! to the north and tbe S to the toutb and 
frum the other marten on ibo card be could tbm tcU the 
dln.'ction of tbo weit, north w«t etc '' ' 

(t) Atffiiyc Sur^<T^ —\Ax\r In bli profennonal career 
tho late Ijord LUtcr wan iraprcfied bj the numUr of canct 
m which a lucccnnful tmvieat operation waa followed hr 
aurjpeal fercr often doreloping maUpiant a^TOptomt and 
ending fatallj Tlio comraon hypothetin wiu that tbii forer 
waa due to the dccotnpoelng of tinuo bj tbo action of tho 
oxygen of tho air 

Then Parteur prurod that fenuenUition and patrefnetwn 
wire not mens chomteal changet initiated and promoted hj 
contact with tbo atmoipbcre but that they wero duo to tho 
actintlo* of minute bring organiirot and could not occur 
OTon in tho mojil fi-rmentahlo or moat putroaciblo liquid* if 
these organuma were excluded 
tN ith genius kindred to that of Paatour himself Listor at v 
once gratpod tho surgical possibilities of tbo dUcorory and 
applied himself with steady determination to rendor t^m of 
practical applicability for tbo preterration of life 
^ ^IIu A. Ik Bocklej i c/f pp. 
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111 those days, before the veiy begumings of what is noir 
called bacteriology- bttle oi nothing had been learned about 
the organisms themselves, which weie somewhat vaguely 
spoken of as ‘ germs,’ and weie supposed to be everywhere 
suspended m the atmospheie Lister’s first idea, in deahng 
with a wound, was to lall any geims which had already 
found admission to it, and then to piotect it against the 
entrance of more Aftei much consideration, he selected 
' carbohc acid as his germicide, and cotton wool, variously 
medicated, as his protective 

The cases first treated m this way weie cases of compound 
fracture, that is to say, of broken bones m which the soft 
parts covering the bones were divided, and the fragments 
were exposed The wounds thus made were thoroughly 
washed out with carbohc acid, which formed with effused 
blood a firm coagulum, and were covered with the protective 
dressmg, which was well secured by a bandage The patients 
remained free fiom ‘ sargicaLfexer,’ and when the wounds 
were opened, they weie clean and sweet The diessmgs 
weie renewed with stnct precautions agamst the admission 
of ‘ germs,’ and the cases recovered without mterruption 
Lister’s first public announcement of his method was made 
in March, 1865 

Improvements of method, as Lister successively introduced 
them, were all in the direction of inci eased carefulness 
attended by inci eased simphcity 

The one thing to be dreaded was the introduction mto a 
wound of any of the micro-organisms which aie capable of 
producmg ' septic ’ or putrefactive changes , and, whereas 
the new surgery had origmally been described as ‘ anti-septic,’ 
it soon became customary to call it ‘ aseptic ’ mstead , with 
the idea of mdicating that the ob 3 ect of the surgeon was 
lather to exclude certain organisms than to destroy them 
Fmally, the matter i educed itself to this that the skin in 
the neighbourhood of the pait to be opeiated upon was 
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cJranv*-! wlJh wliat trrmll Mvm to thft unmilnK*lc«1 to Ini 
■ up<'rfluoo« ao^ rsap^j»»rati><l caret that th<* Iiao'U of tho 
»urp>5n and bi* a«^J<Urvta wem nmjlarlT trrafwl that all 
imtnmwnU an 1 matmaN mtcolo'l to !«« hroupht into con 
taj*t With tlx* jutlmt wpre hr IwHlop aTvd wcro 

hltM out of Iho \>oihn{» aulotton into a luctonrid*' one in 
which IhnT rcmainoil itntnfranl until the moment of uv and 
that all tlm drcmint?* were iilenie in theiovlrc^ and im 
perrlou* to tiiicnvorpaBiftna frum mlhont 

Of tho actual extent of tl»e lrtn'»fita confcrml hj’ I liter 
upon the world no e tlmalo can l»o other than conjectural 
It rmphl bo pot^Ue to obtain h »ipital »lati%l»c» ahnwitjp the 
mormcrai inorav in tlio numlier of operations perforractl 
and tho cnormoui diminution of the jwirenlnpi mto of 
ttiortalitr atlendinp them but to do tint wouhl Icaro tho 
•till wider field of prirato aur>c»‘r 7 unlonclieO It wo* 
aiserled In 1000 with much nppearanco of prolability that 
be liad already nre*l raoro human Hm than all the wan of 
the etpinnp oentarj had aacnficed anj iineo then tho 
complete ailoption of bi» melhoda hjr the military lurgeon* 
of Japan has itill further oildM to hii trophic* and euh^cod 
hli fame Jt li unqnettlooahlo (hat. in repard to tlm euro 
of dticaao, "tlw relief ot tuITonnp and tlm laTinff or pro- 
longation of life ho hai boon tho greatcit of nil bonofacton 
to the human raca My Lord anid Jlr Bajard thot 
Amenean AmbasKxdor in propoung hi* health at a Royah 
Society dinner it ii not a profesaion It U not a nation f 
it U humanity iUolf which with uncoterod bead laluteaj 
you. " ' 

Tboso wero increaaefi of practical knowledge and each haa 
had tar reaching coniequonec* Wo will now illnitrato tho 
extcniion ot theoretical knowledgo in tho explanation of 
facti, long familau* but notundcratood 


From OWltury Notloe In 7^« Ttmn 1012. 



246 


tlKDUCTIVK ArPMCATION 


(c) The Kmnhoxv — “ Wlion tlio la'we of iho reflection and 
lofractiou of light had heeu eslahhshed, a ugit and poignant 
ovempliftcation of them iias found in the explanation of the 
lainbow by the reflection and refraction of light in the 
spherical diops of a shower, and again, another, no less 
sti iking, -when the intersecting luminous circles and mock 
suns, which aie seen in cold seasons, were completely ex- 
plained by the hexagonal crislals of ice uliich float in the 
upper regions of the atmosphere Tiie darkness of the 
space between the primal y and secondary rainbow is another 
appearance which optical theoiy completely explains And 
when wo fuithei include in our optical theory the doctrine of 
inteiderences, we find the explanation of other phenomena , 
for instance, the superiiuinerarj’’ i-ainbon s which accompany 
the primal y rainbow on its inner side, and the small halos 
which often surround the sun and moon ” ' 

(d) Onnpowder — ^The explanation of the explosive force of 
gunpowder is found in chemical laws “ The force is due to 
the sudden development of a large volume of nitrogen and 
carbonic acid gases, which at the ordinary temperature of 
the air would occupy a space equal to about three hundred 
times the bulk of the powder used, but from the intense heat 
developed at the moment of the explosion, the dilatation 
amounts to at least fifteen hundred times the volume of the 
gunpowder employed ” * 

(e) Speed of Gancd Boats — “ Many curious rfocts 
might be mentioned which when once noticed_jyere_-.ex- 
plamed as the effects of well-known laws It was acci- 
dentally discovered that the navigation of canals of small 

v/'depth could be facditated by increasing the speed of the 
boats, the lesistance being actually reduced by this increase 
of speed, which enables the boat to iide as it were upon its 
own foiced wave Now, mathematical theory might have 

* Wliewell Hovum Oigaiwn Renovatum, p 237 
" Ibtd , p 239, note 
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prr4rdM thW r«alt hvl th«* right J»ppln*n1lon of llio 
formula^ oomrml to %xir ow' " * 

y ' Irtludion Tw>TTr rilumfi^I "nio of a 

trufs lh<*orT 0 not hj anr tnt'ana IropJr tlio forr^o^nag of 
all fbfl rr ult* Tho rfT»^t» of crm a fi«w ■implo Uw* tnajr 
l>o raanifo! 1 on 1 wmo of llto mm! cunoa^ an 1 u^oful rlTfvta 
mar ivtnaln tintlHocIwl qquI acn<lrtilal olK<*rTaU m hnngi 
tlicra to our noticn " » 

D«^lartion c\n Jo mom than otplaln knoim farts It can 
mtaUt<h iho nrslilr < f farts *• which hare not boon an 1 m 
tnaoT Cism j rohihlr iirrcr nn hi rmfiM hr trial ” for 
JrJuctbn it crrtam on I lnfoIHI*!<* In th« srnMi that each 
rtc^ In deJn tier rearming will trail ut to aome malt as 
certain ns the Uw Itarlf "* 

(/) Ttilrt rC tfif ifonn — ForexampV Them was a timo 
when tb4 matcnals of the moon Wi,n so hot os to U> soft and 
^eldin? on 1 in that soft an I no] ling mass thn attraction of 
our earth nxcilcsl great tides Wo liare no hiiloncal rrconl 
of th(MO tMcs (thcT were long antenor to iho exiitenco of 
tclcscojios tho/ were proluhlj long antmor to Uio omtenco 
of the human raco) hat wo know that theso tides onco 
oxiitM bj tho work thr«j liaro accomplished and that work 
IS aeen to^j In tho constant face which tbo moon tnnu 
towards tho earth 

That tho moon should bend the tamo face to tho earth 
doponds immodlatelj upon the condition tliat tiro moon shall 
rotato on lU axis in predtolj tho time period as that which 
it requires to rerolro ronud tho oirth* The tides were a 
regulating power of tho most unroralttiDg efUcioncj’ to ensure 
that tJiu condition should Iw obsorred- If the moon rotated 
more slowljr than it ought then the great lara tides would 
drag tho moon round futcr and faster until it atiamod the 
desired Tcloatj and then but not till thea« thej would 

* Jermi t TJtt Pnncfpfej^if Selnct, pp. IMSSa ' Jhtd, p. 5)0. 

*HAd p. MS. ‘/Wi p £31 
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give tlie moon peace Oi , if the moon iveie to rotate faster 
on its axis than on its orbit, again the tides ■would come 
fuiiously into play , but this time they would be engaged m 
retarding the moon’s lotation, until they had leduced the 
speed of the moon to one lotation foi each revolution ” ^ 

(g) Ice binder Pi assure — In the middle of the last century 
“ Professoi James Thomson deduced from Carnot’s theory of 
heat that the apphcation of piessure would lower the melt- 
mg-point of ice He even ventured to assign the amoimt of 
this effect, and his statement was afterwards veiafied by” 
his brother Wilham, afterwards Lord Kelvm " 

The theory thus estabhshed explains how it is that two 
blocks of ice laid side by side in contact gradually fuse mto 
one The pressuie at the point of contact melts the ice , the 
•watei thus formed escapes, and freezes agam mto ice The 
motion of glaciers finds explanation m this process 

In it, too, IS found the explanation of the possibility of 
skatmg on ice It is not a matter of hardness oi smoothness 
of surface, for in both these respects, pohshed steel, glass, 
and many othei substances surpass ice, even when it is 
newly formed on a stdl pond. Tet one cannot skate on any 
of them, while skating is possible even on much- worn ice 
It can easily be sho'wn by experiment that a weight -will 
shp down a slab of ice mclmed at a much smaller angle than 
IS needed with a sheet of glass, and that the heavier the 
weight the less the ice needs be inchned This puts the 
cause of the shppmg in a relation between the nature of ice 
and the pressure upon it 

Here is a link of connexion with the laws enounced by 
James Thomson Bnngmg the, case under thoseHaws, it is 
deduced that melting and regelation go on continuously 
under the blade of a skate pi eased on to the ice by the full 
weight of the skater The water formed acts as a lubi leant 

* Sir R Ball The Slonj of the Heavens, pp 630 631, 

- Jovons Jbid , p 542 
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in rr*<lurioj» lh<“ fndiott lljfl I ladf* of Ito tVato and 

tho kf \* botli tho ttwJtiDp an 1 flK> irj^’Utton arr in^lon 
tatwvnji \hf« (arta raonf I Ix' rtitTrllT * TIwt an lUo 

iofTitaMo conw^um*^ < 1 ! thi» L\w» of tbo rrlationof j>rT^»an* 
and fiwtinc p* Int of tco an 1 ibrr arc in linxilr »h urn io 
1» rwl ly lit" otpIaTution Ihrt mvo of th«* nnoinaloQH fart 
tliat vVatraj; ifl lyv^tiblr on roiigli (cr but not nn oqt othrr 
material no matt*^ how »m Wh and hanl a mirfan it mar 
pcw*r*ji, 

3 Analjtii of Oednctire Inforonce 

(i) Aleaviiro or SrLtooiaM — Su b ntatnplrs main clear 
that dodurtion ii a raloable indnimcnl in both thu thoorcliral 
and the practical ipbcrou^Jn \«vil we an alwaT* drowiD;,| 
ooneloilon* from prtwral troth prinHplo< on I rnli**> niej 
niotl eatbiMbutic iarcati^tor into new rrolcoi cff knowlctlgo 
daily applwi in tliought and con Inct tl)e occumnUled viadom 
of tbo pait 

0 all Imnw tliat at tiram wo flod that witdom foolUhnoita 
at other* wo mnappreliood lU lieann^ ret apam wo dcMiuco 
from it conaeqaeneea it doc# nnl {nrolre ^JfljnodxuaLiiifcr 
cnco in frw Ct yiw the f»f__fwllan> Lot forallianlj 

•with the nalnro of the rcoaonlnp W tl>« bcJl nfegtard npninat 
It. o haro olroadr conaldercd the t urora. that rcrolt from 
taVinf^is-tmo-priiwlplearwhat'-ape-ooUlroo principle#,* and 
from applying rnlot to cascj# they do not flt.* Wo mutt now 
bring to li^ht tho pnnciplo# which are opcrntiro in ralld 
deductiTO rnaaoning 

Such an analyaii wai firat made by Anitotlo. Ho ap* 
proeebed tbo aubjcct through a comparatiro oiamination of 
the deductire argument# nwd m dlaloclK Theto bo rodiVMd 
to tboir fimplest forma and wan then able to lay down tbo 
condition* on whloh they wore ralld To all lucU form# ho 


» Cf pp. no 12 - 


« a pp. 13:--I3a. 
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gave the geneial name of Syllogism, and his definition of 

1 ' syllogism ’ was both simple and comprehensive “ an infei - 
ence in which a new result follows necessai ily from certain pre- 
suppositions " CThat is to say, if one accepts as true the 
premises of a vahd syllogism, one is hound in consistency to 
accept the conclusion"^ 

One such form, in which the premises aie a hypothetical 
and a categorical proposition, we exammed in the last chapter ^ 
We have also seen that the denial of all the alternatives hut 
one of a disjunctive proposition imphes the assertion of that 
one Such a foim of argument satisfies the definition, and 
IS known as a ‘ mixed disjunctive syllogism ’ Each of these 
mixed forms is simple, and either can he reduced to the 
other ^ 

When both the premises aie of the same land, the syllogism 
IS called ' Pure ’ Various forms are possible These we shall 
examine in the next chapter We are now conceTned with 
the prmciples common to them all 
Aristotle woiked out the doctrine in the simplest case , 
that in which premises and conclusion are aU categorical 
piopositions The pimciples thus found are equally true of 
syllogisms in which they aie all hypothetical or disjunctive 
propositions, for the validity of the inference depends wholly 
on the correct drawing out of what the hare combination of 
the premises mvolves 

Syllogism, then, is the expression in the simplest form of 
the results yielded by analysis of deductive inference 
(u) The Middle Term 

(a) Function — What, then, is this simplest form ? One 
in which the union of two premises gives a certain conclusion, 
and the premises are categorical piopositions expiessed in the 
normal forms 

Its most general prmciple is known as the Dictum de omni 
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W I W bi rrrr j* n^irTK-l nn{T^rr»IIf of Mnr 

rti« rto »'^nn' \ 1 nwl f «nr jart <if lint rJi i 

T*ti 0 h \ l!> tn hit*' fotir t**Tm» 

Tb»Mb« j^rrrat « ruT !*« unitr.| oft'* nf ih^ P-rm* mtj«l Ir- 

c mm m t ♦ I T«i Ink I Ini' o tli-* l« |>*rtTHw*« la 
rillrn / Tr r^ Ita «ti" fonHi m i« x* ^n-arr’ that 

!l>« t*rt pn-miw-* utr rt*aUr I in I l Mli'T \Vh*m U ba« 
folSJJrt) lb*t fiin-liio i! «i j»i»f mil of ryn*i)fniton *0 1 
llv* (VTtj^la \ n a ***r 1 a rrUli o Iw*»vti Ihr two rrmaininc 
trrm» »■ oMitn'i ra!b»l iIh* / fff<m XrrMr Tlial wbwhajv 
Jinara jn tb*' ri tK'la* no Vlll'clt •» raJV *1 t}.<» -tfiear Ti-j-m 
*n I tlw* m «bi b it Ja f nnl IIm* Jl/iam* prrmtf^ 

abib* llio jimlHratii «r tlr^ ism ltM»< n t iJw* JLfjji.rJVna aai] 
tb** prrtnt*** In il <v\-nni Ih** 1 frmtt/ j 

mt»it Jlnr>*t •Latmn at of Ifm {* S %» U nnJ '' 

it \t P t S it P In ImlW U mu»l bwi wioQti 

dUr llw’ nsmTfrferctta* in U^h jrmntw^ or n > «>mof\ioo U 
revl" i <• - 

(i) — If Jif laoifutnM*! bt an ami tf^n iu« wonl or 

|bra.i** luTiaff mnimoi^ In lhf» iwo prrmi» 4 *a thf 
fir*t cm Iitlon of ■Tll(S5^lttl rraaonlo-* la l»rnV n. TIk* four 
tmof jn 1 b»' prmnl*<^ on* Uhh oil lUtlnct tbw la no l«of«I 
of unwn Sucli • Uv^cal (|ua(lnipo<l cannot talo a 
forwBrlf mill ml fl mo'Ionnp 

\\c harp alrcalr |»omtP'l out Imw prone thinlcr* «nJ 
wnlon on Imman life nnJ arfmna sru to Im mNloI bj tlm 
»tnbi;roUy of iueh Imna an liappinont natiin w»*ttlth ‘ 
ConformUy to nature laapirtkoUrlj l>clnrmaau 1 frequent 
offimler rcff'rrini; now to the ■plntunl now to the annmil^ 
nataro of tnan ami ahiftinff without warning; from the one ^ 
meaning lo the otlwr For Pinmplp from tUo projvonition 
that aa Muealion train! a clitll a nature il rannl l>o m bar 
moop with that nature it haa been de<lo«a] that it •hoalcl 


‘ Cf. PI* 181} 3»i 
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not clieck any youthful impulse But, it is the spiritual 
natuie which education has to foster, while childish impulses 
aie largely the expression of that animal nature which it is 
pait of the work of the spuitual natuie to hold in subjection 
The supposed aigument has, therefore, no force The two 
piopositions aie not connected by a common teim, and so are 
not premises yielding a conclusion 

(a) Bisti ibution — -The middle term may he ambiguous in 
its leference, even when definite in its meaning Different 
paits of its denotation may be referred to in the two premises 
"From ‘ stealing is an offence agamst honesty ’ and ‘ slander is 
an offence agamst honesty ’ the conclusion that ‘ slander is 
stealing ’ cannot he di awn If, however, in one oi both of 
the piemises, the middle term is used m its whole reference, 
such ambigmty^of reference is impossible For if in one 
premise explicit reference is made to eve) y M, the M's of the 
other piemise must be among them, and it is this common 
pait which IS the bond of connexion 

Agamst the use of terms ambiguous in meaning no formal 
safeguaid can be given It is an individual matter, depend- 
ing on powers of clear thmking and precise speakmg 

But against ambiguity m denotative reference, the formal 
rule that the middle term must be distributed m at least one 
premise is wholly effective 

(ill) Quality of Peemises — true syllogism so bmds 
together two premises by a common point of lefeience that a 
relation between the other two terms is imphed It follows 
from this that both premises cannot be negative The ex- 
clusion of two terms from the scope of a third cannot justify 
relating them together Because neither sponges nor sea- 
anemones are plants, we cannot infer that either is a species 
of the other 

Of course, the negation must be real, and not merely 
ihetorical From ‘ whatevei tax is not unequal in incidence 
is not unjust and ‘ a heavy mcome-tax is not unequal in 
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iocilcnco ytQ can cooHailo tiu! m heart incomr-tai la not 
unjoit Hat that U iIh minar jrwni^o aJT rm# tliat 

it* comtH umlcr mlo «tatotl hr the major Tai 

noUutuHjoann iQclJrnrr ta flir tinllh Utto common to 
l*oth prvmlir^ Bo Ibo minor pn onlr aoetna ne^faUrc at 
a Qnt glaoco tho apparent arabipiitj to the middh) t rm ia 
not diniruU to detect ai>«l act right 

If negatiQQ ia in a ajrtl >giam at ait it inaat Im both m one 
of tlio premi<^ an<I in Uio ciinciuaion ^^bca uno of tbo 
citremo torma ia aiiut out from tho mil lie term and tlio 
other extromo Imn whollr or |vit1»allr idenlifie*! with it it it 
itj lent llal tho exlrrme ferina ore rxclndwl from each othi r 
anl that thcr can bo ao aepnrattal on no other condition 
tor if both extreme terror bo wholly or partmlly identified 
with tbo rolddlo term tliey cannot on tliat groun 1 1» domed 
of each oiler So a negauro conelnrioD cannot follow from 
two alBnnatiro prumU*^ 

(It) DtiratBCTion or Ltraimc Tenaa —Tho whole force 
of a ijllojjnm ia that aeceptanco of tho prcmiaea compoU 
accepUnco of tho conclusion- V Tulenllr then tho conciuiion 
must not make an aivi-tioa in anr waj wider than that in 
the promitca- Exprcavyl fonnnlljr IhU girca tho role that 
nnlccs an oxtromn term la dlatributod in ita prcmiao it must 
not bo diitnbutod in tho CDDcIuiion To infer from All un 
equal taxation produces discontent and A hear^ income-tax 
li not unequal that anoh a tax will not proroko ducontont it 
qnito iUogltlmata. Inequality of incidonco ia not tho only 
aspect of a lax capable of rairiog tho wrath of tho tax payor 
The transgreanon of tbu principle Is known as IlUat Prceet* 
of the major or minor term as Uio caso may bo- 

(t) SoHnaaT or SmuKitsTio PaiaciPLM — Wo may 
snm up the conditions wliieb orory ralid ijllogiam faldls 
(1 2) Two promlsoo lead to a conolosion when one of their 
four terms is common to both Hence, a aylfoyisn 
conlatH (I) Three propotiltoHS (2) Three Urmt 
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(3) This ‘ middle' term must he dxsir\hxded in at least one 

of the pxewxscs 

(4) A iexm can he distnhntcd in the conchmon only when 

it IS dxstnhnted xn its premise 

(5) A ncgatiic jmcmisc and a negative conclusion nintxialh/ 

involve each othex 

(6) No conclusion can he dxaxtn from two negative pxoposi- 

ixons 

(vi) CoBOiiLAniES — From these principles seveial suboi- 
dinate rules ma)" bo deduced Foi as the middle term 
must bo distributed and occurs only in the premises, and as 
any tei m distiibuted in the conclusion must also be distributed 
mats piennse, there must ahva)s be one more distributed 
term in the piemises than in the conclusion Hence — 

(1) If one premise is paxticxilar, the conclusion must he 

paiticxdar For, it both premises are affirmative 
they then can only distribute one term while a 
univeisal conclusion would require the distiibution 
of the minoi , as well as of the middle, term , 
and, if one premise is negative and the othex affirmative, 
they can then distiibute between them only two 
teims , while a universal negatixe conclusion would 
require that both raa]oi and minoi , as well as middle, 
terms be distributed 

(2) One premise must always he univeisal Fox, if both 

aie particulai affirmative, they distiibute no teim , 
and, if one is particular negative and the other particular 
affix mative, they distribute only one term between 
them , while as any conclusion must be negative, it 
would lequu-e the distribution of the major, as well 
as of the middle, teiTu 

(3) If the minoi premise is negative the major pii omise must 

be univei sal For, the conclusion must be negative, 
and so requue the distribution of the major term, 
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whlk tbo nwjorptmiiM* mii«tl IjptCBmntitt on J can 
nnlr diitnbutc the major term wlun it la unircrml 
an 1 li3« tliat term a^ it« 

4 Objfrctioni to Syllogiotio it&oJjBio 
(i) PoEronKorTTii: AxALTatu — IX^luctiTninfcrcnciri follow 
each other in oot mindi in a lon^* cluin Now tlw ktren^U 
of a chain depenJi on that of rta link* Srliogiim >■ a test 
of each link If wo commit fallacT it it in a deOnite spot 
Sjllopi^m puU it« CoRi roQtlial (ip«»l It den'll this bj felting 
forth the nakeil fraraowork of Tnlid d<'«lDCtire inferences It 
If at le'ilmiK said ** a kind of anlrenal mathematics * 

(il) It* Urtl-tTr — A dear group of this cnahles ui to moot 
on objection fomctimes urged ^^ean lojl that arllogifra 
hail ccaocd to lie of u*e IwcauM whatorer tho medworal 
philofophon may bare done people do not reaton in eylto* 
gitmt Dowadayt 

If it be maint that orgumentt arc foldom exprettod in a 
bald i/llopiitic form, tho objectma i$ true lo fact hot qaito 
bciido tho point Tlie doclrine of frllogiim U logical noti 
rhetoncaJ II ii concerned with riUtions of thought not! 
with llio Tcrbal form in which thought elothca lUclf Sjrllo- 
gum U an analrtic lymboUo framework stripped baro of all 
ornament dealing with nothing but tlio ikoleton of thought 
Such a framework uphold* CTcrr raJid deductlre Inference. 
If in laying baro the framework wo find It disjointed and 
nekoty the argument is wortblcM no matter how otlmctiTely 
rhetoric may hare bediioned il 

It if tmo, too that our tbonght froquontly proceeds 
indocUrely Wo note fact* and scok an explanation of tbem 
This is ehameteristio of tbo aigumenti we End in modem 
book*, as well as of those wo onraolToa use m mattor* of daily 
life Thought is less propondemtingly deductive in our dar 


' Nofmiicc Euat* iv 17 14 
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than it ■was "when men accepted ■without examina^fcion a 
numhei of general assumptions m relation ■to every realm of 
experience 

Nevertheless, as ■we have seen, induction js_tlie_vei i fication o f 
gues ses, and that imphes the deduction of the consequences 
of our guesses and the compaiison of them ■with fact 
Moreover, all indlifitOPP-hasLjtoiLAts-aa^ the-estabhshment of 
■wide— geneial— tiuths, frpm_jwhich safe deductions may be 
made So, as Imo^wledge becomes moie perfect, deduction 
becomes proportionately more impoi tant In astronomy, for 
example, deduction looms large 

In every vahd deductive inference, syllogistic pnnciples 
aie mherent If one is violated, the ■whole chain of reasomng 
IS ■worthless, foi the strength of a cham is that of its ■weakest 
link He deduces best m whose mmd the canons of syllo- 
gism have become operative prmciples, so famihar in use 
that their presence is not consciously lecogmsed 

The fact that less use is made of deduction than formerly is, 
therefore, a reason for gi^ving special at^tention to its nature 
and rules We must acquire deliberately what we do not 
pick up unconsciously m dady practice, and fiom the example 
of books and men !Por hfe compels us to leason deductively, 
and that often, and in matters of the highest importance, 
such as questions of right and wrong Power of accurate 
deductive reasoning is essential to the vuse gmdanoe of 
hfe 

If, howevei, the ob3ection mean that most people, as a 
matter of fact, have ceased to govern then leasorungs by 
syllogistic prmciples, and that, theief ore, syllogistic prmciples 
are no longer worthy of attention, we can but retort that 
such an ‘ argument ’ shows the need of syllogism It affirms 
that, because many people reason badly, the pimciples of 
sound reasoning should be relegated to the lumber-room of 
an intellectual museum of antiquities As well contend that 
because many people do evil deeds the moial law should be 
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irganled at olwlote or be«iusoroanT p^viplo fall III medtcme 
•hould no lonpvr l»o ntuilwl 

No ono can dcnj that many poopk> rfo rca*on lootolj’ that 
tb«T arc raoro inflijcneo*! Iir nhowj boralastw rhotono— 
wlraanMnl cloqufnco — tUan hr calm and npd reaaomni; 
that m confociuonco tlior are incompolont to pujdo tbem 
■oItc* or other* in matter* in vhich atrict mfereoco ii 
denoandott But tho rccojijnition ot tho prcmlcnco of a fault 
li no reason for tho almlition of tho remedr In short 
whik) men hvo thoT must roaBon dcJuctjreljr all auch reason 
log w rnlid only wlien it it in conformity with arllogntic 
pnnaplos tbereforo familmr iict|ualntanco with thoso pnn 
dples it worth acquiring 

(ul) It* VAtiDiTT — DcductiTo reasoning Is osaontially 
tho drawing out tho contequcncot ot a general principle Wo 
bare aeon that a general prueiplo it oilablLthod loductirely 
by an onalytis which lax* lAre tho relation* ♦hflt held foeft 
together Our whole proeest of Ihonght mis on (he ossninp* 
tion that relations arc eouitanU That it an ulUmato po«tu 
lato, witlmut which thought could not oron begin 

The major premlte, which itate* tlio pnnaple, is, therefore 
not a tummlng up of an enuinomtion of intUinces.* If it 
were no adrance m knowledge could bo mado by deductire 
mferenoc Indeed, it would bo true to say that deductiTO 
inference would bo impouiblo, for such mforeaco roaohe* 
result* jostifled by tho premi»o*, but not explicitly ttotod in 
tbem Tho drawing ont of rotnlU ii olway* going on in 
new directions A pnnaplo is ettablishod wLenorer a rela- 
tion It truly found It u beenuio we mutt pootnlato that 
relation a* constant tJiat wo can lay it down as a general 
propodtiom 

We may oipres* the lyllogism in Tonoos way* We may 
«ay P may be predica^ of if and 8 i* contained under if 


o n. 


‘ Cf. pp. I«na7 


17 
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therefore, P may be predicated of S ’ Tins most duectly ex- 
hibits the mode of thought But, as eveiy term has both con- 
notation and denotation, ive are justified m -writing the major 
premise ‘ Every M is P' , for, if the i elation between M and 
P IS a univeisal one, P may be truly predicated of every M 

This denotative foim has the advantage of makmg exphcit 
the distribution of each term, and so guaidmg agamst formal 
fallacy But, taken by itself, it suggests that it simply sums 
up a countmg of instances of M If this were so, the syllo- 
gism would beg the question Eor, if the enumeiation of M's 
IS complete, and S is an M, then S must be kno-wn to be 
before we can say ‘ Every M is P’ 

This objection has, indeed, been brought agamst the 
syllogism If it were well founded, it would destroy, not 
only the validity of the syllogistic analysis of deductive rea- 
soning, but the possibihty of all mference Eor it assumes 
that a general proposition can be nothmg but a summary of 
a counting of instances If this were true, we could never 
pass beyond the range of the cases examined Thus, both 
induction and deduction would be impossible In short, 
man could not reason , he could only count The assumption 
that this IS the origin of the major premise of a syllogism is 
itself as frank a begging of the question as it is possible -fco 
conceive 

It requires little thought to show that the contention that 
the conclusion of a syllogism must be known before the 
majoi premise can be legitimately enounced is unsound 
B’^hen a law is passed, the cases which will be decided under 
it are certainly unknown, foi they are all in the future 
Every legal decision is the conclusion of a deductive inference, 
in which the law is the major premise, and the case brought 
to trial the minor pieinise The decision of the court is the 
conclusion Man) toivns during war-time have been under 
strict prohibition of the exposure of lights , many inhabitants 
have been brought under the regulations , the practical con- 
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cliuwn of a fine has itown tl»o force of tliO ijlloginn No 
caoe pcrton could contend Uiftt all tbo offondon Imd to bo 
forenoon and conntod before a rrjjnlation of the form All 
vho ihov unshaded lights aie Itablo to a fine could be 
promulgated 

Nor can it be maintained that all the apphcations of 
tmentiQc laws muit bo knotm before tho law can bo stated 
Tbo appheation to ikating of tbo laws of tho relation of 
protiure to tho froonng point of wator wai awopedlj not 
coniidorod before thovi Uwa woro estabhahed as cortoinlj 
true. 

Adrancos in Imowlodge are continualljr niado bj dcductire 
reasoning which can bo anoljsod into tjUogtsmi Tboj ore 
adrances, becaoio thoso caoea of tho operation of tho gonoml 
laws woro not foreseen thoj are knowledge bocauso tboj are 
seen to bo necessitated bj tbo premisos as soon as the ijllo< 
gism b construotod 

It u the construction of tho sjrllogism thot takes the time 
and taxes the imagination Consider tho oxamplo of skating 
As soon os it IS scon to be an lostonco of the gonerol relation 
of presinro to freeting point of water it is orplainod. But 
for long it had not boon •eon. Tbo law was known^ tho fact 
was known ; bnt thought hod not coanectod them And tbo 
connoxion b through tho middle torm Thus tbo formation 
of t/Hogisms b tbo finding of appropnato middle terms 
Wbro thej are found tho particular case* aro brought under 
the goner^ relations which explain them. Thej find their 
proper places in the sTstem, 

5 Scope of DfrduotiTe Inference 

When wo study the worid of physical fact wo demand that 
hypotheeoi shall be both suggostod and oonfirmed by such 
foeb We say our thought is true when the relations we 
hare unogmed are prored to hold in the world of things 

Our thonghts liowersr aro not limited to facts. We con 
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appreciate relations of goodness, tiutli, beauty, more perfect 
than those we find fulfilled m daily life 

The imaginatiou of the mathematician conceives a world 
of abstmctions “in which it is possible to diw thiough a 
given point an indefinite numbei of straight hnes which do 
not intersect a given straight line, each of them having a 
common perpendiculai with the given straight hne , m which 
similar non-congruent triangles are impossible, and a stiaight 
hne can be drawn thiough a given point parallel to two intei- 
secting straight lines ” ^ 

Philosophers and poets have constructed utopias in which 
men of nobler endoivments of character and intellect hve m 
a more perfect material and social environment than any 
Imown on earth 

Swift, from the hypothesis of a lace of giants, worked out 
the kingdom of Brobdmgnag , from that of a nation of 
dwarfs he constructed LiUiput Yet more removed from 
every-day fact weie the consequences which followed from 
the supposition of a race of horses, mtellectually and morally 
the Bupenois of men, and consequently holding men m sub- 
3eotion 

Shakespeare imagmes a Leai or a Hamlet, placed in equally 
imagmary circumstances , and none but the veriest G-iadgnnd 
would deny that he moves our souls by the truth of his 
presentment What is this tiuth? It is conformity less 
with the facts of the physical world than with the ultimate 
relations of the moral woild 

These are even less perfectly fulfilled in men’s lelations 
with each other than aie the abstract laws of physics in the 
cruder relations of things Por, as human nature is more 
complex than inorgamc nature, its relations are more obscured 
by mutual interference Yet, when some of them are set be- 
foie us embodied in imaginary beings, sufficiently like our- 

^ Prof A. H Leahy in Journal of E'cpei imental Pedagogy, vol ui , 
p 388 
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wires to oroto our srmpalhj to m to raAl,e tliem stand out 
clearij WT3 foci a rospomiTO echo m our souls Wo rccoguiso 
them as elements m a truer pteturo of what tiro rolationB of 
roan to man should be than ii offered bj tho soaetjr in wliicli 
wo hre. 

So gonenSj in a norol a poem or other work of ima^ 
nation^ tho truth demanded Is truth within tho unirorse of 
discourao— tho rcloranl realm of ojtistonco Tho constituent 
olomonts aro real onlj to fonoj but our dreams prore to os 
tliat at the time that is a reality unquestionod by us '^^^ton 
we are awoko tlie control of thought whtch m dreams is in 
abeyance. Is oporntire. So wo demand a consutenor which 
in dreams Is absent withont surprising ua Wo are willing 
to grant any initial hypotbesis — os Swifts imagination of 
bouyhnbnus and yahoos— but we demand that all that is 
deducc<I from it shall bo a Icgitimato consoquenco of it 
'^^’hen any part of the ttruetoro fails to ful&l the roqmrontent 
either tho initial hypothesis Is orerthrown or this contradio 
toty element must be modiSed or explained away 

Thus, analysis of tho pnnaples inrolrod in the process of 
thought yields tho same results wbotfacr tlie matter bo physical 
fact or human imaginatiro thought. 
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FOKMS OF SYLLOOISM 

1 Figures 

The analysis oE decluctiio reasoning into ilio bare foiin of 
sOlogism lays sticss on relations of inclusion and evclusion 
between classes Tins is the most convenient way in winch 
to evamme the formal lelations of propositions expressed m 
normal foims It is an interpretation of the pninar^ ineau- 
lug of a proposition, that something is assorted of a sub 3 ect 
For, we may icgard whatever wo assort as the name of a 
class marked out bj the possession of that chaiactenstic ^ 

In the premises of a syllogism there are three terms, one 
of winch occurs twice If wo anab se the possible relations 
of extent of these, we find them to be — 

(1) when the middle term is intei mediate in wndth between 

the two extremes , 

(2) Avhen it is widei than both the othei s , 

(8) when it is naiTowei than both the othei s 

In eveiy proposition the predicate is the widei term 
Thus, these tliiee cases are expressed by three arrangements 
of terms, differing in the position of the middle teim 

Symbohsmg the middle teim by M, the ma 3 or teim by P, 
the minor term by S, and wilting the major premise first, 
these are represented by — 

(1) M P (2) P M (S) M P 
S M S M , MS 

In each case the conclusion drawn is 5 P 


^ Cf p 7G 
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urnt <!•<* tint ri ml 

7*1 ^ /* *^r t rf t^IN- m »«j«f»'inr!r TJ '’r »fT» Inw^l 
<t3 fr^l dt 1 n rf r*-.*l» »ul ►» »|f rx'priAt'' 

f rtnt tn ■) I S I ptj fT^ Jof ntj'vH «) h r^la 

li <n» Oft Iti* 4ft-l ll**T «rTr- iLf 
!*t An*1c*Jj* 

llol if In Oy Tint n*** im »r •» S ( r ant rr^*^ to 
iiCrto or d»t3i t;irnr»r» tAim v( iIm* «i!r t in«i»*i<l «f 
ilr*»in'* l1 <• lortfr* rutoral 3 In I n f jr^Ujfjnc iH*- 

• ( ll»« mrr>rtir»t *K»H nw* iIh* 0t«* rrmtiftloj, 
|> ■* i1 ^ MT>ne»w nt of Imn - 

P r 

S 

Tbi* U « 0*n irHiiirto f Ih** < f J r f>f Ox' f int } Jtrun* 
Tl»o ft»turat c’n fn m tlx* |/TrTnl»rni wpuM Ixt of tlx* 

forw P S In < f ibl «r )ra» tlH*r» Dtm** ^ P 
M run la»Kni 'nio3,.h 0 **n ihl Tpwrfl / ^rr j* fonrutlr 
tiOhl rrt It ii aft rifr«-»'xn'v* m Om* Jv'innf* of 
rr.^rdx.l il« an ftn»lT«i« « f th** | r*vmw^ of ihotj;,lil 

• Iffoods 

(1) IlrmftiVATlnft or Moon< — Tliow* rmpir iK"lM*tnm of 
rW’ n ' Inllittioft «f lUx qtulitr an 1 quantity of 
tbnr roftftjluinit jfTup'iiltioo* TJirt <io1t abow trbudi term 
it uttbjnrt, an 1 wUcfli pn liraU is xorb of lb« pmni*oi and 
in tbo ooTvcluiion T1 x*t !«v>rtm** a^bnmoi of »Tllo-„n«in wbon 
llw napiy rcUliofl* am filloJ out I»r pn>poiit«oni of tbo 
Domul tTpoa 

Uot n t ofrry pnrraulatloB of tlm four form* A, E X O 
U a TaliJ ■yllcqpim >Se cannot for einraplc baro two 
ncjfatiTc premlvi nor d^mro an affinnatiro coccluiion from 
promUtrt of wblcli opn i< nr-^lin In other caw** a com 
blnatiOD ii ralid In one Sji^nro Init not In another ai tbo 
ditTi'rcnt poritloni of M lead trrdlllerent rcaulti when tbo 
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geneial rules of syllogism aie applied A valid combiuatloii 
18 Iniowu as a Mood 

We could, of couiso, ivnte down all the sivtj-four possible 
mathematical poniiutations of A, E, I, O, in the four figures, 
and strike out those that offend But the piocess is tedious, 
and does not give a positive reason i\hy a mood which is 
saved is valid 

The deteimination may also bo made by aslnng what com- 
binations of premises will legitimately yield as conclusion 
each of the four propositions ‘A, E, 1, O, with S as subject 
and P as predicate, and finding the answer in the general 
rules of syllogism ^ Tins is a i aluable exercise, which the 
reader will do well to work out 

We will appioach the pioblom fiom the side of the figures, 
working out the special chai actenstics, oi lules, of each 
figure, and from them deducing the valid moods Of couise, 
whatever method is pursued, identically the same deter- 
mination of moods results 

(u) The First Figure — Fiom the distiibution of teims 
it follows that — 


M P (a) If one piemise is negative it should be the 
S M majoi to secure the distiibution of P , 

S P (1>) therefoie, fke miaoi pemise is affitmaUve, 
and, consequently, does not distnbute 






M, 

(c) theiefoie, the major emise is umvey sal, to 

secuie the distiibution of M 

(d) d^e quantity of the conclusion is that of 

^the majqi^picnjise, because S is subject 
^ both' 

These consideiations show that, the majoi premise is A or 
^ E, the minor premise A oi I 


1 See pp 253 264 
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C<>mlriDlng oacb minor witli mr!i major — 

wIuTi I rrmi**** an A A c«mrIii«ion U A. 

« *. EA „ E 

» , AI „ I 

„ M El « „ 0 

lIoQCT IIh^ are /onr inm It —AAA EAE ATX, EXO 
(lli) Tnc Scco-fn >inoRr 

P fJ (a) Ai 4f in pr»Nlkato Id IkjIIi pn*mUen one 
S M prmnf mnet |h* In gccuro the 

S ~P ilutnimllnn of U 

(6) thmfvrr llio conclunion i» ncf^lire anJ 
illntnlmte* P 

(c) tlifTofirr* /A«» major I'rmiu n umrerril to 
•wun the <ll«tni)utioB of 
(<f) Tlio <|uaotiU of the c<>ncIunioD u that of 
the miaor prcminc iimaunof u fuhjoct 
in iiotli 

TIicm conji<ler«Uout ibow tlat the major promiio ii E or 
A, and (b« corrcrpondiDi; lomom A an 1 1, E and O ro«poe 
tireljr 

Combimng tliewo— 

when promisos are E A or A E conclusion i> E 
H E I or A 0 O 

TTenco there aro four moodi — EAE, AEE £10 AOO 
(It) The Tiirnu Fioube. 

it P (a) If ontt promuo U ncgntiro it must be the 
, U S major to iiocuro tho distribution of P } 

$ P (ft) tlwreforo, /A« minor jireiHisc i# ojjlrmaiive 
and doos not distribute S 
(o) therefore thteouelunon is altcayt pnrticnlar 
ThoM coniidmutioiis show that, the major promise may be 
A E E or O { and the minor A or X but only A eon be 
combined with I and O 
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Combining — 

when premises nre A A, A I, oi I A, conclusion is I 
„ „ i: A, £ I, or O A, „ O 

Hence, theio aie si* moods — AAI, ATI, lAl, EAO, EIO, 
OAO 

(^) The Fourth Figure 

P M (a) If either piemise is negative, the majoi 

M S piciiiiFC must he innveisal, to secure the 

S P distiibution of P 

(b) If the major premise is afjiimative, the 

miiioi must he umvcisal, to secure the 
distribution of M 

(c) It the minor premise is aj)h mative, the con- 

clusion IS imiiiculai, foi S is undistri- 
buted in its premise 

These cousideiations show that the possible combinations 
aie — 

when premises are A A or I A, conclusion is I 
)) 1. A E, „ E 

„ „ E A or E I, „ O 

Hence, theie are five moods — AAI, lAX, AEE, EAO, 
EIO 

(vi) Subaetern Moods — It may be noted that, as it is 
always alloivahle to state less than one is entitled to deduce, 
each mood with a univeisal conclusion has a valid — ^but use- 
less — Suhaltern Mood, in which the subaltern paiticular 
proposition is substituted foi the legitimate umversal as the 
conclusion — I foi A, O for E Thus, theie are two subal- 
tern moods in the first figure — AAI and EAO , two in the 
second figure — EAO and AEO, and one in the fourth 
fi^re — AEO When these conclusions are drawn, the 
syllogism IS said to be weakened 

(vu) Strengthened Syllogisms — On the other hand, 
when M is distributed m both premises — m AAI in the 
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third figure tmd IIA.0 m the third nud fourth figure*— ^r 
when P if dlftrihuted In ita promise but not m the eon 
clufion — AAI in tho fourth figure — the ijllogiim ii laid to 
bo siren^tkenfd as the promisos djstnbnto more terms than 
if neccfsarj 

(tiu) Pore llTroTHFncAJ.8iixooi8ii8 — A* hjpotbotical 
propofitioEf con hare tho same diftinctloDB of quality and 
quantity at categoncat propositions fjllogumi correspond 
ing to all the solid moods, con bo constructod m whiob each 
lot the three coastitnents is o lirpotholical proposition 

Tlio particular hypothetical propositions ore lioweror 
equally well oxprossed m categoncal fonni If ho catches 
typhus forer ho may dia is only an aUematiro oiprosaion of 
tho categorical judgemont Some cases of typhus feror aro 
l^tal It follows that, a puro hypothetical syllogism is of 
any importonco only whan all its constitoent propositions 
aro unirorcU As with categonool syllogisms, the most 
raluable are In the first figure eg — 

T/X u /roe, alwap Z ts trae 
IfXtt Inte altpage X is true 
I/Xu (rue aJwage Z is true 
This corresponds with AJLA, m tho first flguro. 

By substituting norer for always in major premise 
and conclusion we get a pure hypothotiQol syllogism corre- 
Bponding to EAS in the fint flgiue. 

(ii) PoEH DrsjtnroTtTB 8ti.i.ooibu8. — As all disjunctive 
propositions are affinnatiTo,' only affirmativo moods are 
possible when all the constituent propositions are disjano- 
tiTB hloreorer we can only get a distributed middle term 
when one of tho alternatives in. the minor premise is the 
negative of one of those in the major premise But such 
syllogums are seldom used and ore of no importance. 


*CLp.7a. 
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3 Redtiction. 

(i) PoRposr — Anstotle taught that the validity of syllo- 
gisms m auy figiiie but the first should be made manifest by 
‘ 1 educing’ them to that figure Certainly, the first figure 
best lays baie the structure of deductive reasoning, of which 
the purpose is to bring particul.u cases under geueml rules , 
and the possibility of expressing all valid s} llogisms in that 
figure shou s that, m all its man} forms, s} llogism involves 
identical principles Still, this does not imply that reduction 
to the first figure is necessar} to the cogency of a syllogism 
Reduction meiely changes the foim in which a syllogism is 
expiessed , it adds nothing to its foice 

(ii) Methods 

(a) The Mneinomc Lines — Some inventive mediaeval genius 
wiote a set of doggerel lines, m which the processes were 
S} mboliaed by letter’s, to help students to remember how to 
reduce the vaiious moods The words thus formed have 
become traditional names of the moods The lines and their 
interpretation are — 

Barhaia, Celdreni, Durh, j?’eilcique pnoiis 
Gesuit, Odmestres, Festinu, Bdroev, secundee 
Teitra, Ddrapii, D'lsdmis, Ddtisl, Ftlapton, 

Bdeardo, FCrlsdn, habet quarta insuper addit 
Brdmantip, Cumenes, Dimdms, Fesdpu, Fresison 

The vowels give the mood by mdicating the form of propo- 
sition Z, n, r, t, also h and d when not initial, are without 
meaning 

In figures other than the first, directions for reduction are — 

s — convert preceding proposition simply 
p — convert preceding proposition pei accidens 
ni (jnetatliesis) — ti’anspose the premises 
c (conveisio syllogismx ) — reduce mdirectly 
B, G, D, F — reduce to mood with same mitral m first 
figme 
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Wo will now giro tcreral flluilratkiai of tho#o procc«ci — 
(/) Direct Jif^udtoH 

(1) AUC m tccond fignra {Camerirtt) 

rodncc* to Oetarenl 

m — trantpOM tbo prcmIsM 

•—■imply conrort minor ptomiso and codcIubIod 

CaDi«/f« Celareni 

Etery P u M , A o M u $ 

Eo SreU FteryPuU 

No S\$^ 

(«joT ) A 0 S i* P 

(2) H&O in third figure {Fdapion) 

redtico* to Feno 

ooarert minor proim«e per ecctdem 
Felapian Feno 

No UUP No S/imP 

Every Af if 5 Borne S ie M 

No S u P 8om4 3 « no< P 

(3) AAI in fourth figure (i7rarau«<ip) 

reduces to Barbara 
tt — tnmiposo the premues 
P — oonTert canoloMon per acexdena 
Bramaniip Barbara^ 

Every Pu M Every M i* $ 

Every M *• S -- Every P u M 

Borne S u P Every P u S 

(ooDT ) Borne S u P 
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(c) Indued Iledndwn — ^Tlie inoodb AOO in tlie second 
figmc (Bmoco), and OAO in ilic t.bird figure (Bocaulo), 
cannot be tlius reduced, so an ludnect inetbod was applied to 
them Tims — 


Giunting the picmises, does the conclusion follow from 
them ? 

Noi\, if a pioiiosition is false its contindictorj is true , 
therefore, if the O conclusion be false, the correspond- 
ing A IS true 

Assuming this, and combining it with the A premise, we 
have m each case a syllogism in Bathara — 


Ba'i oco 
Evei ij P 18 M 
Some S IS not M 

Some S 18 not P 

Bocardo 

Some M is not P 
Evety M IS S 

Some S IS not P 


Baihaia 

Eva y P 18 M 

(contr of concl ) Every S is P 


Every S is M 
Bai hai a 

(contr of concl ) Every S is P 
Every M is S 

Eveiy M is P 


In eacli case the conclusion is the contradictoiy of the 
unused premise 

But the ongmal premises are accepted as tiue, 
tbeiefore, the new conclusion is false 
But it IS vabdly deduced from its premises , 
therefore, one of those piemises is false 
But one of them is one of the ongmal premises , 
therefoie, the other is false 

But this IS the contradictoiy of the original conclusion , 
therefore, that conclusion is true , i e it is consistent 
with its premises 

This process is also called Meductio ad ahsuidum and 
Bediictio pel impossihile It is appbcable to any mood 
Such an mduect form of proof is often used by Euclid m 
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hiulnnoD^ralion* of pwmrtnrtil rrUtt>n< an 1 U on offoc* 
tjTT wrapon in conlroTornT 

(<1) DirtH V<d9fi*on hy Of rvr^ion — lloconllj' lopirmnn 
hoTr nhown that Ihrctn on«1 //orirfo can l»o re<lucts] di 
rccllr tbodfih not lo i74rf><in» I»t the niw» of olrrmijoo ond 
rontrapoaUlon Tim rnnrmonic words h it/olo (iJnroro) and 
J)(>iAimwt (J)>cun/o) hate !>«'« anpcrslcd to dirrcl tbc*o 
proerstes hut thcr hate not come into pmeral use os notoM 
of lh« mowls In tl>ese tlw» initial lellrr in<ltcntcs to which 
mood in tbo first fifjurr each b to !>e mluccil ond k •irdiUc* 
obrenKm. Tho other leltem point lo tho same proccsic* a* 
In tbo onlmarr mnemonics So i$ dirret* us to contra 
posit, nnJ $k to olirert tbo simple eontcTse Thus — 

( 1 ) Fahoho 

reduces to i’ene ; 

h co ntrapoMt the major pmni*o t 
t— obrert the minor pn roi*o 

Futsolo (Uaroco) Feno 

Erfiy p U U (eentrsp.) Ao not U \$ P 

Some S n not i! (nbvrrM) Soatf S it not U 

Some S i» not P Some S u rot P 

( 2 ) jyohtamoth 

rcducei to Dam ^ 
n — transpote tbo promises 
1#— contraposlt tbo major proraiso 
— obrort tho conrerso of tbo concluaron. 

Doktamoti (^Bocardo) Darn 

Some U IS not P (minor prtm.) Ecerj tf it S 

Freiy U it S (cootr»p.ofras}or)iSo*i« not P it U 


Some S <• P 


Some not P u S 
(coot ) Some S is not P 
(obr ) Borne S w not P 
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(ill) Reduction oi Puke Htpotheticad Stleogismb — 
The processes o£ i eduction can be applied to pure liypo- 
tlietical s^dlogisms, but tbe reductions aie mainly exercises 
in manipulation oC B 3 mbols Wo will lea\e tbe readei to 
worlc tbem out, giving tbe direct reduction by obvereion of 
AOO in tbe second figure (FaJ^solo or Baroco) as an example 

If Z, then ahvays T (contrap ) If not-T, then nevei Z 

T/'Kfthensomctiineb'not T (obi ) If 'KJhensometiines not-Y 

I/X, then sometwies not Z IfS,, then sometimes not Z 

4 Combined Syllogisms. 

(i) Enthxmemes — SyUogisiu is tbe formal analysis of 
wbat 18 involved in deductive inference, in wbicb a particular 
case is bi ought undei a general rule It, therefore, sets out 
explicitly all that is involved in such a foim of argument 
But in actual tbmlang we commonly assume one of tbe 
propositions m our own minds, and leave it to be understood 
by bearer oi reader 

Thus, we might say ‘ Tbe people are discontented because 
tbe taxation is un 3 ust,’ where we imply tbe major piemise 
‘ All unjust taxation causes discontent ’ 

Oi we might omit tbe minoi premise, and say ‘ No wonder 
tbe people are discontented, foi all unjust taxation provokes 
discontent ’ 

Or, finally, we might say ‘ Tbe taxation is unjust, and such 
taxation inevitably leads to discontent,’ leavmg tbe conclu- 
sion to be understood as an obvious infeience 

Such abbreviated expressions of syllogism aie called 
JSnthymemes, and they aie said to be of tbe first, second, or 
third order, according as major premise, minoi premise, or 
conclusion is suppressed 

It IS evident that no new logical piinciple is introduced 
The whole syllogism is impbed, though only part of it is put 
into words 
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(li) SoBlTE^,— WTifn »oToniI rnthYWWmci follow each 
otbor ia ono cluun of roi**>niojj Iho whole arpumcDt i« 
known M a 3<nifet (» Ivrap) — 

rrrry 5 « X 
Ftrry X t» V 
r rrry Y t* Z 
Frtry Z •» P 
^^rrry SuP 

Thii II a clioln In which the conclimoo of ©fonr iTllogiim 
except tbo Lul II orailtoJ Thw mpprTS4<>J proposition ii tho 
tnmor pmnuo of tho followlop ijllopim Thui each of tho 
Intcrmedtato ijllogiitni li ncprcirntoJ I T odIt one of iti 
prctnliot, and tho l»ond of connexion li lidtlr aiiamed 
throngbout If we analrio the chain InimtlDg tbc*o omitted 
propoiitioni wo get~ 

(1) ErerjXitY (major) 

/“rery $ i$ X (minor) 

[Krcry5tiKj (cnocL) 

(2) Ectry Y u Z (major) 

fi»cery 5 i* K] (minor) 

{Etfry S II Z) (eoooLj 

(3) Evay Z u P (major) 

[£«r 3 f 5 II Z] (mhwe) 

Ecery S it P (eorwL) 

Sooh ft toritoi ii named j4nitoWw» on it wai worked ont 
bj Anitotlo 

Another form wu elaborated bj Goclonlui a ilxtoentb 
eenixirf logician, and ii namod after him tho Goolonian It 
reTcnot tho order of tho former and in it the omitted con 
cloikmi aro the mftjor protniioi of the mcceoding i/lloguma. 
on. 18 



274 


FORMS OF STLlOaiSM 


Thus — 

Gocleman Soi ites 

Evei'y Z IS P 
Evei'y Y IS Z 
Evei y X IS Y 
Eve) y S IS X 

Eve) y S IS P 


Analysis of Gocleman Sorites 

(1) Eve) y Z IS P (major) 
Every Y is Z (minor) 

{Every Y is i®] (conol ) 

(2) {Evei y Y IS P'\ (major) 

Every X is Y (minor) 

{Eveiiy X IS P] (conol ) 

(3) {Every X is P^ (major) 
Evei y S IS X (mmoi) 

Evei'y S IS P (concl ) 


In. a given chain of reasoning it may be necessaiy to re- 
arrange the 01 del of the premises to get one of the recognised 
forms 

Eithei form of sontes may he entirely composed of hypo- 
thetical propositions In that case — 

(i) In the Gocleman Sontes the last premise may be cate- 
gorical, and then the concludmg enthymeme is the abridged 
form of a mixed syllogism, in which the categoiical minoi 
premise either afBims the antecedent, or demes the conse- 
quent, of the implied conclusion of the preceding syllogism, 
thus — 


If C, then D, 
If B, then C, 
If A, then B, 
A, 


If C, then D, 
If B, then C, 
If A, then B, 

Not D, 


D 


Not A 


(ii) But in the Aiistotehan Sorites the same result can 
only be obtained by nddmg to the soi ites a categorical minor 
premise, and then regarding the imphed conclusion of the 
preceding sjllogism as the ma3oi, instead of the minor pie- 
mise of the last syllogism In other words, a mixed syllogism 
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at tlM end of a fon(e« matt 
OoclenlaQ form j tlini — 

7/ A, /Am B 
;/B /Am G 
7/C /Am D 
A, 

B 


in all caiM corrcfpond to tlio 

77 A, /Am B 
77 B /Am O 
JfC /Am D 
ITot D 
not A. 


5 Application. 

(i) 8TLLOoiano Akaltsib — A* tie relations and pro- 
cctwa an Uare been ocamtmnf; are purelr formal wo haro 
doomed !l wi»o to work thorn out with ajtnboU In whtch no 
oeddcntal iu(^{;eitlon ii pre*cnt to ohacure tbo {■■uo. Vto 
will now giro aomo lUoitratloM of how rcoaonmgi may bo 
analjtod »o os to act oat oxpllatlj tho fonnal ijllogutic 
rclatloai 

As tho examples show Uio opmtlro prcecnce of sjUoguUo 
|inndple« docs not mrolro oxprouion in rtriet syllogistic 
form A\eenn Qnd that form howorcr and this wo eoold 
not do wero it not already thcro implkiUy As tbo studont 
of logH gains tldll In the application of pnociplct, formal 
analysis will become unnecessary because the principles will 
increaaingly direct his own thought, so that, whatercr tho 
words in which h!s arguments are oxpresiod, they will 
become decreoBingly likely to be inconclusiTO At tho somo 
time, this tincturing of the thought makes it directly sonst 
tiro to the degreo of cogency m tho arguments of others 
Aulomabo cntieism is tbo nltn hut it is tho outoome of 
much dohborato cribciim. 

In setting out the syllo^stio framework of on argument 
expressed with more or less todundaacy of words \ rola- 
tions it may be hinted at or suggested rather than clearly 
stated some of the steps omitted } the whole, perhaps, 
wanting in sequence and proportion we must strip away all 
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Q^^j^neoua mattor, icstate lu bald 
\\ ith ^rfc, arrange ilio sto 

many opportunities for error 
liimsP^^ m turning the Btatcnn < 
the gkeleton-hlco normal propositi 
find difficulty insuperable 
■^Ylien tins reduction of ord 
form accomplished, each stop < 
lined in the light of the can 
Iggg langer of being led astray b 
if Tvo carry the process of 
to itf* stage, and express ea^'^ 

111 problems in algebra 

QC course, not over} piece o 
g^P(|gistically Much is desen 
jjQ Inference When inference 
ducii^^° O^nly deductive_ji 
6} Ui 

/:l) ExAJIPLES 

^ i) “ A Jacobite, sir, believes 
2;e that behoves in the divine 
j)j^inity A Jacobite beheies ■ 
gg that beheves in the divine 
authority of the Christian 
jjj^Jibite IS neither an Atheist n 
ijTiere are two distinct sylloi 
p^giniBe IS stated first Each 
« ^ Jacobite ’ means ‘ Any and * 
■jjgjieves ’ means ‘ All who behev 

Let J = Jacobite , 

K = behever m 
D= „ a L 

B = „ di 


i 
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TlKm — 

(1) AtlKuD 
AUJifK 
Anj»»D 

(obrtm) J I* not D 


( 2 ) WBuC 
AHJuB 
AllJuC 
(otr ) Aoi/ u no(-C 


Tratulatmh back — Vo Jacolnto i« ntbor an Atbowt or a 
IXItU Tbo arKoracnt* arc raltd ajlloparai tn Barbara ia 
the firat 

(t) ** Now for tbo poet ho notlimg alHnncth and there- 
fore oercr Iicth for I tako it to lie is to affirtn that to bo 
Into whkh faliei but the poet nerer aOlrraoth thorofore 
though he rcoount thing* not tnio jet becaueo ho telleth 
them not for trw ho both not 

Lot P — poet L = Ijiog A = afllrming faUo to bo true 
Then— 

All Lit A 
NaPUA 
^oPttL 


A mbd *yllofp*m in Cametlrrt in tio weond figure 
(e) I belicTo all jouth*, of wbntorer ranV ought to kaun 
tome manual trado thoroughlj't for it is quite wonderful 
how muoh a man i new* of life are doored bj tbo attain 
mont of Uio capacitj of doing anj one thing well with hli 
land* and anna (iZaiZna ) 

Stated haldlj All troinmg of joutha should indudo tho 
acquirement of some manual ekOl, for such ilnll iocrooso* 
nndentanding of hfe [which is tbo aim of education] 

Let K = training of jontb# S — acquiromont of manual 
ilnll) L = dealing of understanding of lifo. 

Then— 

All SttL 

An y It L 


Aiirits 
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‘ ^ if'* ‘lA'n I' f'Tiu ‘Uv itn ^lt'1 fi " t!’’’ tnt'i t!< U '^n, /, 
I* lUi'ltA'riti'tf* 1 

I'ut 'K> V'ti’i fjt'SU ui<‘ )M ih* 'ti ! \-jth 

.tfliTiitn'U'’ {-r int ' if !’ n'tJn’fft. ' t/ f{ <' 'i 

\>t l.-iih-it'! '» jfi iv I" »•*( «'r ft'., kT < uUtr '*’ 1 ) ' f> rl 'ir 

Mi’i tvf ht* , , tho ■iMir* '’!» nf ('f n 'uiiil »'l lU 

(' >^lt' S' ! r>r' hr * t' I hi I' inh fur ('/ht'" .'aV-', "itii! 

fh* u fii oi'nj. »•* tiiiJ" X st? flu , rJ T lit' '* tu t’ < if ntn 
I *Ah ' t>f < ''< h }) r'tt ul >r I ■'‘I 

{>() '* U ui t-rih’" t-* h" «n III mu-'‘ ti- {. *rui*“. nti 1 

ji itri- tuita * lUri't! i 'tSout it' i< jf . >!■ r \~r 

ti*' \ 11" tl*'' "t* { ■'i-biiitir < >] uf !i uriU fn jii'tify tt*! m 

{il.T'iiu' I'lul {in 1' r^itbr our < -itintrv m tl 'i‘ Mtu^fioti 

\"ltU tl l« JU" t f iX oUrxhh t > tt‘1 tti I' 2’ u t< * ” (('/Tviit ) 
li* * /|f ' tn* tiu Ut ii!i^ ' i.i ’ P {ixtri'if , // “ fitv.iUT 

jtt*; tint. on il tuih j» Jul- ut < 

Tin n 

.tl/ P ir )V 

JP />.! P 

: AU // 1 / // 

tint jH, V 0 nn* jtbtirif'l from th" 'h v itljont tin* 

iii'nl for n fi|K‘0iiil rotlu of morilt “in pin niu' jtnVjK'n 

ilonro ” 

'n»(i h\llo"i‘'in ii in tho inoml /hir/iuiu 
(r) “ On tlio wliolf* if soonin fo jne c-rt nn tluf unlf’^i, fho 
tmn of (in it Jlntam roiiUl !><' innlo Liruor than it is, or 
unfil (ho Bntisli pmplo oliango tluir imturo, u jM'asint jno 
pnctaix IS a iltvun So lonp ns a froo fiiortzotic rico of inon 
an* ciowilcil togctlioi in a hinill Bjnco vitli o\er_> \nnofx t>f 
oinploj mont open to them at homo, mlh wulo .ixenues to 
thstincliou offering thonisohes iihruvl, ami -nith oxcri in- 
dnulual strning to push his n.ix to a higher st ition than 
that in winch ho was horn, so long the omicrship of land will 
he the Inxurji of the compar.it i\ol\ few " {FrotuJe ) 



rnnw #»r w 

C ss <^**1010^ in «bl h » fm^ K-m " 0 

Hm^t IlnUloj r= OUT'* *'f frm »«n<T» f Un J 

TTw^i — 

/ r-rry Q t f 

8 *C 
Bi F 

A tail! »U1 n m »n lU itrt \tt nj ma t orer 

llinnr tlirt tnajf'f fl | tn »>» !l • minor pmnl*^ 

{J) 0|J vn Jtini ^T* opf»»w' *1 Iji 

pn^ 31in» trn ton bt-mm G irmmimt I'nnp Mini t<'r« 
inln >o\i Winp <l irtntrx'nt mt rrmtrmp^ •nfl 

•narrht an ! nnl «*r an* lb r»mi«r»|tVTa'v«» (S Sm/A ) 

hutnl ptainlr All of is n titoliooil j-nTrrrj 

m^nl i« rtm Irntr m aoanliT rmil -mpt nf mmnlimi i« mn 
!'no|il of lb'* ^lomtiTr cnTf‘rnra»*n! tb tW »ro mnliMOjI of 
raio! t/*T» i« om lu Hf* t anairbr 

W’lllmol H »rm\ it i rn Irnt that tlyr' 

•rr* four Ima* on 1 tli'* Inpi'al qiii4rtt|*^l offrir*! it not n 
fttnlL Th<' amlnpti ut u»<^nf (lofrniovnt coTrm 
tint la Tin* NrtxlP tOralmn iHa! rl«’Tpr rrntli mrratioa of 
falUcv^ in «Uvch Hy ln«-T Hmilh lanvlt**! tlic jv^UUral tIjpIotk 
cunvat Id lilt ‘Ity an I Inr no moant mlinrt id onr own 
(?) "Tlial llin bw mar Im o rule of oHk o it it norotiaiy 
that it 1w koown il la nooo-ttirr that it l>o porrnanoat and 
•table Tho bw i* tin* ttKotaro of ciril nplit hut if tho 
tnouiaiPD l»o clianpmhb tho rxtonl of Mio tliioi, mratmrwl 
n«ir«*r ran I»o wKlixl (Juhnfon ) 

I>'t i a bw B = mb of aetioa K = known P s: per 
manrot Af = wc*amm of ciril rii,ht 
Thoro arc two coarnrmjt ajll •ptmt — 

(1) f rrrjf R t» K (d) f r/ry M im P 

1/ any L 1 * R Jf any L ft U 

Thai LftP 


Thai LiiK 
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‘All M IB P’ IS the relation afiSimed m "if the measure 
settled ” 

Each syllogism is vahd m the mood Bat hara 

The whole structure illustrates the process thiough which 
the consequent is connected with its antecedent in a hypo- 
thetical proposition 

(Ji) " Happiness is not a meie permanent condition of 
mmd If it were, it would be within the leach of one who 
passed his days in sleep, living the life of a vegetable, or of 
one afflicted with giievous misfortune An we cannot giant 
this, we must define happmesa as some form of activity 
But, as some activities are only desimble for the sake of 
somethmg else, while others are desimble simply foi then 
own sakes, it is clear that we must place happmess among 
those that aie desuable m themselves, and not among those 
that are desuable for the sake of something else For 
happmess lacks nothmg , it is m itself aU-sufiflcient ” 
(At'utotle ) 

Let H — happiness , G ~ permanent condition of mmd , 

R — withm reach misfortune , A = activity , 

S = desirable foi sake of something else , 

D = desirable for itself 

Then — 

(1) AllCtsR 

H ts not R 

H ts not C 

(2) H 18 A or C 
H 18 not G 

H 18 A 

(3) All A 18 S 01 D 

H 18 not S 

H 18 D 

that IB, Happmess is an activity desirable in itself 
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Tbe at^;moTOt it ralltL Tbo fir^t *tlk>frum n A£E 
(Caraw/rfj) In tho jiocond fiparo llio arteon*! and Ihinl aro 
mnod dujunctiTo »^Uogi*ms in each of vUjch the minor 
prcmlfo denwi ono of tho altoraatiTM in tho major prrmiip 
and tho •jllogiim Irpltimatrlj conclmlm to tho ■ acrtion of 
the other 

(i) If obodioneo to the inll of 0o<l bo nocc*«t 7 
happlne« and knowlodj^ of Hia will bo noociwy to 
obodwDfo I know not how ho that wllhlmlda thli knowl^li^o 
or dclari It can bo tald to loro hi* nciglil»our aa lumjelf ” 
(Dr John$otu) 

Let 0 = obedlenco A^sknoirlMgo // =: happln*^* ; 

L = lorlng neighbour an hlmwlf IV i= wllhhoMing 

Then— 

(1) Jf noO Men no H 
If »o K t^f» no 0 
If no K Men no H 

( 2 ) // WK then \VH 

\JfL then not WH 1 

IfL then not WK 

Two Talid pare hjpothetical ajllogiams, the Cmt in mood 
AAA m tho fint figiire. tbo accond in mood AXE in the 
■econd 0guro. Tbo major promifo of (2) is implied bj the 
eonclotion to (1) and the minor promise of (2) is implied in 
tbe second pari of the argument. 

{f) “ The common field mouse destroys tho nests of tbo 
humble-bee, to that if there are manr field mice tlio bees will 
bo rare and therefore the heartsease and cloror will not 
flonnsh. But again, near tbo nllagofl thorn aro Tory few 
field mice, and this is because tbe cats come out into the 
fields ajid eat them ( so that where tbero aro many cats them 
are few mice and many bees and plenty of beartion*o and 
Dutch cloTor "Where there am few cats on tho contrary 
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tho mice flounsli, the hoes are dcsUoied, and the plants 
cease to be.ir seed and to mulfipl) And so jou see that it 
actnallj depends upon the number of cats ni the neighbour- 
hood hon many of these flowers there are growing in our 
fields ’ {Bucllcy, irom Da) win ) 

(1) If fen cats, many mice , (2) If many cats, few mice , 

If many mice, few bees , If few mice, mam bees , 
If few bees, little clover , If nian'v bees, much cloi er , 

If few cats, little clover If man} c,its, much clover 

Each IS a lalid Aristoleliau Sorites, composed of hypo- 
thetical piopositions 

(1i) " The chain of inference in this case is close and strong 
to a most unusual degree A man desires that the actions of 
other men shall bo instantl} and accurately coi respondent to 
his will Ho desires that the actions of the greatest possible 
numbei shall be so Toiror is the grand lustiumcnt Terror 
can work onl} through assurance that o\il will follow any 
failure of conformity between the will and the actions 
willed Eveiy failure must therefore be punished As there 
are no bounds to the mind’s desire of its pleasuie, there aie, 
of course, no bounds to its desire of perfection in the instru- 
ments of that pleasure There are, therefore, no bounds to 
its desire of exactness in the confoimity between its will and 
the actions willed , and by consequence to the strength of 
that terror which is its proem mg cause Even the most 
minute failure must be visited with the heaviest infliction , 
and as failuie m extieme exactness must frequently happen, 
the occasions of cruelty must be incessant 

We have thus seen that the prmciple of human natuie, 
upon which the necessity of government is founded, leads 
on, by mfaUible sequence, where power ovei a community is 
attamed, and nothmg checks, to that degree of cruelty 
which IB necessaiy to keep m existence the most intense 
teiiois ” {James ihU ) 
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■\Miat ii Iho hno of thouRbtP l^otbinp Mucotjal to jt will 
bo omittM if wo write it In two nrllopi^tD^ lhu< — 

(1) AU iBon nro ^mitoqh of power orcr olbeiw 
All mien oro men 

All nilerw oro <lMirou« of power over othert 

(2) An de^irooi otben nro terronut* to thoM tab- 

]ect to them 

AU rulon om dM\rmit othon 
All niWt ano terronata to tbeir subjocla 

Tho ayUopiimi aro formallj tbUiI Imt they real on an 
aMumplion an to tho nahiro of tnan which u cortomlj not 
axiomotte, ai ^Hll belicTcd it to bo. 

In nmowing tho hooV MneanUy looh other propoaitloni 
giren m axraniatie m it and ahowtd tliat by combining thorn 
on exactly oppotito concluston is iocrjtablc Ho wrote — 
**'Wt will attempt to dedoco a theory of polities in tlie 
mathematical form in which 3tr 2ilill delights, from the 
premises with whldi ho has himself fumiihod us 

No rulers will do anrthlng which may hurl tho people 
This is tho thesis to bo mamtalDe^l and the following wo 
humbly ofTor to M!r iHll as its STllogutic domonstration 
No rulers will do that which produces ptuu to thomselros 
but tho unfaTourublo sentiments of Ujo people will giro 
pam to them 

therefore no rulers will do anything which may eiate tho 
unfarourable sentiments of tho people. 

But the imCaroumblo sentiments of the people aro excited 
by orerything which hurts them 

therefore no rulers wiU do anything which may hurt tho 
people. 

Which was the thing to bo prored ” ‘ 

These syllogums are also ralid 

* Rsrlew of imTi Eamy os (Torcniwoil hi iTitetUaiuoiu fTori*. 
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6 Province of Syllogistic Reasoning. 

We have chosen the last pair of illustrations to hung out 
the gieat danger of all ded.uctive reasoning — ^the false 
assumption that the premises are both true and complete 
By confinmg oui premises to Tvhat supports the conclusion 
vre wish to establish, we beg the question in an argument 
which, taken apart by itself, may be valid As Macaulay 
says m this same review “ Theie is no proposition so 
monstrously untrue in moials or pohtics that we will not 
undertake to prove it, by something which shall sound like a 
logical demonstration fiom admitted principles ” 

Macaulay’s own way of meetmg Mill was to show that one 
pait of the doctnne was inconsistent with another This is 
the final test of all deductive aigument — whether it lead' to 
conclusions in harmony wnth the rest of knowledge In 
short, deduction is an mstrument for elaborating systems of 
thought To take each httle piece of leasoning apart and by 
itself, out of relation with everythmg m the universe and 
with all we Imow and think, is to commit in the very worst 
foim the fallacy of wrongly estimating evidence ^ 

nothing has brought so much suspicion upon logic as the 
habit of many logicians of ignoimg the relations of argu- 
ments to matter outside themselves Some, indeed, have 
even affiimed that logic has no concem with truth ‘ If so,’ 
says the plain man, ‘logic has no concem for me, foi I 
desire to know the truth ’ The remedy, as has already been 
said, IS not to throw overboard what is tiue m the investiga- 
tion of the abstract and formal relations of thought, but to 
lecogmse its limitations No argument which transgresses 
a syllogistic canon is vahd, but many an argument which 
ngidly obeys those rules, and is formally impeccable, is a 
piece of false reasomng nevertheless, because it begins by 
begging the question as to what aie its full and true grounds 
Then it is worthless fi om the start 

' Sec pp 132 133 
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COMBINATION OF RELATIONS 

1 ZlatTiM of Inforonoo InTolved. 

Of Uie mom cla»8e» of rolation* ©numerated at the 
begimuDg of the mntli chapter those of Likeness and Un 
hkeneti, OUas Indvuion and Exclusion Subject and Attri 
bute, Oonaatioa, hsT© boon dealt irith in chapton on 
indnctum and dedoetioiL 

The infeinDCCt from the remaiiung tjpee of rotation cannot 
bo analjn*^ ittto ijllogiama. In them there u no need to 
bnng a porUcolar C83e under a general law bj finding an 
intenoediaij middle term for tbo uniTorsal ii immediate] jr 
preaent in each, 'Ihey hare, therefore, nmplj to be brought 
together and the ooniequencoi of the combm&tioa are ap< 
parent. 

Of oonne, the tame ^d of relation most he Inrolred 
throughout. It uaed to bo — and perhap*, tUU i*— a farour 
ite catch among ecbool bojt for one to atlc another with all 
BenoosneM, Do jou aay aeren and fire ore eleren, or teren 
and dm u eleren P The emph&aU put on the rerba waa a 
fophutioal fallacy ^ Mialed by it, the reapondent frequently 
fell into the fallacy of irrelerMioe. * Taking the question to 
be grammatzoal end not arlthmetloal, he would answer it 
may be. Oh, I &y aenm and fire ara eleven. To which it 
would be repbed, "Well, I don’t. In contemptuous surpnae 


•Of ppu 107103. 


* Soe pp. 100-110. 
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would come the qiieij', ‘ What ' do you say “ ^veu and five 
18 eleven To tins, with a smile of superiority, the inter- 
locutoi would respond, ‘ Oh no ' I say, seven and five are 
tioelve ’ , thus himself committing a similar fallacy of ine- 
levance in respect to the intended point of the question as 
he had induced his friend to fall into The leply of that 
friend was apt to he in another form of irielevance, for 
‘ assault and battery ’ may pio\e many things, such as anger, 
exuberant spirits, oi superior strength of body , but can be no 
evidence of strength of leasonmg Orammar and arithmetic 
do not foim one system , hence the confusion 
But when the relations are all of the same land, their 
coirect combination constructs the appropiiate system, fiom 
which vahd mfeiences may be directly drawn 

The special method of reasoning suitable to any set of 
relations is a question for the science concerned. Logic can- 
not include all human knowledge, and there is no knowledge 
apart fiom recognition of lelations The sole oflSce of logic 
is to set forth conditions of validity The combination of 
lelations into complex systems, and the determmation when, 
in any process, a principle has been violated, belong to the 
science which deals with that paiticulai mattei 

We will now illustrate by examples inference from combi- 
nation of relations 

2 Eielations of Affinity 

‘ If John IS the brother of Maiy, and Maiy’s son is named 
Heniy, then Henry is John’s nephew, and John is Hemy’s 
uncle ’ 

We reach the conclusion thiough a relation which holds 
umversally — that sisters’ sons are nephews, or, stated fiom 
the other end, that mothers’ bi others are uncles Immedi- 
ately the system is constructed this relation is seen to be 
present in the paiticulai case 

There is, then, no syllogistic process of bnngmg this case 
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under Umt naiToreal relation. No inlormedinrjr mlddlo term 
li implkit in the tUougUl conecqucntly none can bo orolrcd 
out ot It 

"Wo MO not ujuallj awaro of foinllj’ rclatlom romored 
more than a Tery fow dogreca \ot such retatloni ramify 
Into complex goncaloglcnl treoe, and toon roach nfllnittct for 
irhioh iro bare no tpcdol name* bocanw wo do not ncod to 
refer to thorn in ordinMy bfo. Thmr portjnenco u toon when 
detcent of property or title or Iho rtmownl ot nn audent 
barony ia at atake. Tho conalruction of the ayitem and tho 
drawing from it tho right conclosion oi to hereditary right 
may then occupy hor^di lowycrs and judge* for many 
montha or ycora. 

In botany and toology tho following out of relaliooi of 
ofBmty between claiaoa i« for from complete but its more 
adoption aa the boiia ot ayatomatiaatlon ha* ToroluUoniaed 
thoae soiencea In tboffle afOnity is now taken in its 
htanl meaning os unplymg common doscost, and not as it 
formerly wu, m a metaphorical sente, as indicating nothing 
but closeness of resembUnoo, without any luggostion as to 
how rooh resemblanco originated. 

8 Selatlons of Quantity 

Q KnniTioHB or DcaaBe — A \m greater than B B \* 
greater than 0 therefore A is greater than C A Im equal 
to 5 5 is equal to 0 ( thereforo A is equal to C John is 
more mteHigent than. Henry who is rnoro intelligent than 
'WHliam so John is a good deal more intelligent than Henry 

lly pianola-piano cost more than your American organ 
and that cost more than your uncle ■ gramophone, so I am 
sure that the gramophone cost less thun the piano The 
record of the thermometer shows that lost nigbt was colder 
than the preceding night, and that was colder tKari the night 
before so the tempaaturo of last night was a good deal 
lower than that of two nights beck. “ This is not tho case 
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of a possessor ivlio has beea, duiing many yeais, receivmg 
great emoluments from land to which he had not a good 
title It IS the case of a possessor who has, from resources 
which were undoubtedly his own, expended on the land much 
more than it was origmally worth Even m the formei case, 
it has been the pohcy of all wise lawgivers to jSx a time of 
hmitation [for questionmg the title] A foihori, theiefore, 
there ought to be a time of hmitation m the latter case ” ^ 
The argument proceeds from one degree to another through 
an intermediate degiee, and is known as the aigument a 
fortiori It IS not syllogistic, for the intei mediate degiee is 
not a middle term In the fiist example given, which is 
qmte representative, the terms are'll,’ ‘ greater-ihan-B,' 
‘ 5 ,’ ‘ greater-than-C ’ But ‘ B ’is the name of a thmg, while 
‘ greater-than-B ’ is the name of a relation Things and 
relations cannot be identified with each other 

Many logicians, holding that aU conclusive aiguraents aie 
at bottom syllogistic, have attempted to reduce these to that 
form All the attempts break down, foi they are aU beside 
the mark The conclusion follows immediately from con- 
sideration of the combmation of the relations It is not 
deduced fiom a universal statement, such as * What is 
greater than a greater is greater than a less ’ That is 
nothmg but the given piemises generalised Therefore, to 
use it m any form as a ma3or premise is to beg the question. 

(ii) hTuMEEioAii Eelations — E elations of numbei may 
be stated mdefimtely or definitely We use such signs of 
number as ‘ a great many,’ ‘ many,’ ‘ most,’ ‘ few,’ ‘ very few,’ 

‘ baldly any,’ ‘ the ma3ority of,’ ‘ a smaU mmority of,’ and so 
on, as well as such definite ones as ‘ a half,’ ‘ two-tliuds,’ etc 
All these are reduced in foimal logic to the mdefinite 
‘ some,’ meamng ‘ some at least, it may be all ’ This is 
adequate for the combmation of propositions into syllogisms 


* Mncaulay Speech on Dmentera’ Chapda Bill 



coHsi’fATioK or ncianost^ 

ot Kblcli tbc purpow m to bnoR ra>« UB«lrr ptTin:»l U«» 
In onlor to mch c^ncla k»ri m Io whothrr or no th<Ho Uw< 
arts ctUblMtfd nn nnWerra^ Ftll<*gi«m baa no rotKrm 
with particular caiK^ o# that t* out of rrlallon to a 

cnlTCTnal 

But in orJinarr lifo wo art* inton^toJ in thorn From a 
cornbination of twoformaUr particnUr propoulloni Somf $'0 
art U Somt U i orr p no con^^u^U>tt can ho drawn tlso 
muon ot aucls profKMiliona dooi not m.nto a aTllo^^mn jnil 
b«au« it rvnnot fulfil tho purpo*o of frllopTin But fmra 
comlnnaliona of eijjiw of nomliorwhi li toj^hor oicood llm 
total denolatKm of tho rtu Mlo term wo ran draw conclufiona 
ai to the particular aww lo qurtlion hrom ilort of llm 
congreg a tion wero Ufo and Mo«t of tho mnprrjrition con 
iwtcd ot wotnea wtj at l«i< know that on that particular 
occajioD »otn« women wore Uto 
If we are told tliat Uolf the conpmgatwn wm Into and 
that Four fifths of it wa< compovsl of women wo can roach 
the more dofinito eoaclusion that tmm in tho extreme ca4<« of 
all the mm pre*cnt Iteinj, late at least throo-eighths ot llm 
women who went to church at that timo woro unpunelnal 
If wo leam that in a Zeppelin raid fifty people woro tilled of 
whom forty per cent, were under ten wo can calculate that 
thirty pcrioDi nlxsro that ajie penthed 

Snoh coQclimoni apply to the case In hand hut giro no 
wider reaching result 

"We can also mate inferencea from order of fuccestton It 
James L was the first Stuart kmg and James IT tho fourth 
It follows that there Trero two kings of tlmt family betwisen 
James L and James II 

At bottom all anthmelicai calculations rest upon counting 
And counting is the synthesis of equiTalent units Wo -may 
use concreto things as counters but connting in itself is 
merely tlio act of discrimination of one from another Thus 
its reanlts bold unlTorsillj The sum of eight and four is 

a L 19 
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twelve, always and in all circuinstances The nature of the 
things counted do not come mto the synthesis, which may, 
indeed, he simply of mental notmgs of succession 

The lesult of countmg is to foim a whole which is not sim- 
ply the lesult of that synthesis, because it can be composed m 
other ways Thus, 8 -f 4 = 12 But 12 is also the result of 
7 -b 5, 9 -f 3, 20 — 8, 6 X 2, 60 — 5, and of many other com- 
bmations of numbers Purthei, 12 means a group of a par- 
ticular size, an object of thought which has its own qualities, 
and can enter, m ways determined by them, mto other 
combmations 

It follows that arithmetical calculations aae abstract 
They are accurate when the true relations between the num- 
bers aie kept If m working a sum one made 7 -b 5 = 11, 
or gave the product of 9 and 3 as 24, the answer would be 
wrong Such an arithmetical inference is mvalid, because m 
the particular case the universal relation was not rightly 
apprehended 

The methods of combimng numbers are the subject-matter 
of arithmetic But, hke aU processes of mference, those 
methods are logical in the most general form of combimng 
relations m a synthesis appropriate to the pioblem which is 
bemg solved 

4 Bielations of Space 

We know all objects as existing outside us m space When 
we abstract attention from everything about them except then 
spatial relations to each other, we can combme those relations, 
and so construct a spatial system from which we can draw 
inferences 

W e know that the moon revolves round the earth, and the 
earth round the sun, hence, we can infei that the moon le- 
volves round the sun That ‘ The canopy is fixed over the 
throne, which is placed on a dais, and the long sits on the 
throne’ imphes that he is upon the dais, and under the 
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canopr If D ts placed bclwoon A and 0 it follows that A 
it fortltor from 0 than from B 

If wo aro toM tlat Unghfon is fiftj miles south of London 
and PortsTUonth fiftj miles west of Bn^hton, wo can infer 
that Portsmonth is 50^/2 miles south wwt of London Tho 
rclatire potiUoni of tho towns can bo represented bj a nght 
angled Ifoseeles tnanglo, and bj tngonoraetneal calculation wo 
find that tho raluo of tho hjpotenuso of sucli a tnanglo is ^ 
time* tho length of tho equal sides Or wo can roach approx 
imatelr tho tamo retuU hr measunng its length oitbor m tho 
figoro wo construct or on a map Of course position uitoItos 
both direction and distanco. If cither be omitted no pomts 
ara fixed and so no dofinito srstom can bo constructed 

Tlio relation is alwnrs found oxempUfiod m a portkolar 
enao. It appears immcdiatolj tho construction it made, for 
it if inrolTcd in tho naturo of the figure So agam no 
analjiif Info trllogism is lOTolTod 
It IS the came with all gcometncal inference* When wo 
proro that the angles at tho baao of an laoscoles triangle are 
equal to each other we maj draw a figure mark lU three 
angles bj letters and refer to it In orory stop of our reason 
Ing But the reasoning is concerned only with the constant 
rdationi which tho figure exemplifies, not at all with the size 
Y>osition, colour or other accidental qualities^ of tho flguro we 
draw 

This II tho COSO in all mathomat.lcal reasoning We attend 
eiclosnelj to tho relations, and theso aro tho same for all 
corresponding cases. Henco, the relations we establish by 
our reasoning ore constant or unlrortaL 

5 Bolatlons of Time 

Erents happen fn tfmo Tiiey haTc, therefore relations of 
simultanoity or oocxistenoe, and of sequence or before and 
after 

If Wellington defeated Napoleon at the battle of Waterloo 
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he must have been conterapoiary with him If Wellington 
and Caesar did not live at the same time, neither can have 
defeated the other 

On such grounds Bentley rejected the Epistles of PJialai is 
as forgeries He showed that “ if the Epistles so belauded 
were tiue, Pbalaris had borrowed money from men who hved 
tliiee bundled years after his death, had destroj'ed towns 
that were not founded, and conquered nations that had no 
names ” ^ 

As examples of inference from sequence, we may fate 
‘ The conquest of Constantinople by the Turks in 1453 was 
followed by a considerable migration of Creek scholars to 
Italy They earned many mauusenpts with them, and lec- 
tured on Creek hterature in Italian towns So, a great le- 
vival of the study of Creek in Italy was a consequence of the 
fall of Constantmople ’ ‘ Slavery leads to wasteful cultivation, 
and this leads to economic distress, therefore, slavery is 
economically unwise ’ ‘War involves excessive expenditure 
To meet this, heavy taxation must be imposed and gi'eat 
loans raised , to pay the interest on these loans the taxation 
has to remam heavy long after peace has been made There- 
fore, war leads to long-contmued heavy taxation.’ ‘The 
Black Death caused a great dearth of labour This mduced 
a considerable and general rise of wages Therefore, the 
Black Death led to a general rise of wages ’ 

Here, too, it is seen that the syllogism is not an analysis 
of the process of thought involved There is no reference of 
particular cases to general laws through the intervention of 
a middle term The conclusion is derived immediately from 
the union of the given relations in a time-system 


1 Craik Life of Jonathan Siotft, vol i , p 88 
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F\PLANAT10N 

1 XmportAnee of TTnderstjmdlnf 
^\«oWrrc inqnirc ia orJer ttat iro_maTJUH?er 

>or Ko caa make do um of anjthtof* imlc«i wo 
tn^JcfTtan J ft, hi the war «ni to the oitfot oecetarj to our 
purpoio ^o^ are mir latcmU and pnrpoie* alrar* prec 
tjcai 4.^^eaU bATo the locHocljofjruritwily-^r proraptlof* 
(o Gd< 1 oaU->-aBd that leaSTtu to took koowiodge for iU own 
take thatii, without foloafton to turn it to aomo practical 
lue y 

iTac, Ihfi may be mainly a waated force SlanT mav 
oxercbo thoir cunoiUy only on tlje trirlal^trT to peer into 
tljeir neighbour ■ prirato cooccmi, but nerer to pierce t ho 
tcH thtit_epMn ^ myatenc* of nature ond of 
<kairo for logical eonnalency la not one which protte* forcibly 
upon the leu cultirotcd Intollecti <l^ThBy do not fool the I 
noceuily of onffyiag knowledge or bringing their ranoua 
opinions Into contlftcncy and Into harmony with facta ' ^ 

Ono iwiltToC a aonotu iludy of the procouea of thought 
ahonld bo to direct It to probloma re^y worth aolotlon 
Surely It la of tho groateat moment to a man whether be 
aee into the meaning of life, oren if dimly or whether bo nerer 


' 6!r I* Btepben i Tie (flBitnriant toL L pp. &-7 
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get beneatli the suiface, -whetliei he sot himself to learn what 
18 good and what is evil, what is tiuo and what is false, what 
IS of woith to men and what is woithless, oi whether he fnttei 
away time and energy in seeking to Icnow things of little oi 
no importance at the moment, and doomed to pass into ohli- 
Mon to-moirow , 'wlietliei he feed and exeicise his mmd, or 
whether he surfeit it with sweets, and allow it to lounge 
thiough life, never putting forth elfoit, and so becoming evei 
flabbiei, and ending with ‘ nothing attempted, nothing done ’ 

2 M" ature of Explanation. 

(i) Explanation and Ststesi — ^We undeistandxvhemwe 
leach a reason_oi_- explanation ^ If I find a window biokeu, 
and a stone lying on the flooi, the breaking of the wmdow is 
explamed, though the throwing of the stone may be unev- 
plamed'' Explanation would trace that to some particular 
thiower, and would make plain why he threw it So long as 
the stone-throwing is simply a fact by_itself-it~is unex- 
,pla^ed When it is seen as one in a system of related facts, 
' we undei stand it 

So always, explanatiou-isaefeience-to-arsystem 

But the system must be an appropiiate one, oi the lefei- 
ence is sham, not real If Tommy come home with a laige 
bump on his forehead, he would give an adequate explanation 
if he said he had been fighting with J^ohnny, oi that he had 
run against a lamp-post m the dark ‘^ut if he alleged that 
his mtellectual exertions at school had been so strenuous 
that they had caused his head to swell, his explanation would 
, not be accepted^ Yet he would have refeiied the fact to a 
system in this as m the othei cases The difference is that 
those systems were in agreement with oui experience, but 
that this IS qmte unfamihai 

(u) Analout in Explanation -CTo^mch one of us the 
-- explanation of _a new f act me ans its leference tA n. fnipib ar 
system! The leference may be direct, as m the cases cited 





Or U m*jr 1*9 Inlmct, tliron^h an analo^^ or ilmilr Thi* 
t^lU ui tlial a mlati n airrailj familiar t> un ai bolding* 
knoirn fa<^J al<w> hold* lnl«(ra tbo IK’W fact* of 
which wo Krk ripUtutHm 

\\o all know b m mth.h lipht an »llo«tratnn often tlirowa 
on an olyvniro point A* ol t Tbuma* b ullor pul it Indeed 
iTtvwJtJ* arc tlio pillar* of tho fnhne of a aorroon hut nimiH 
tuJe* aro tlio window* wMcli the Irit Iichl* ** • 

llolin^lirolQ • rltnllo ••'liio tnmj1>or* of the Houno of 
Common* prow liko hound* fund of the man who *bowa 
thorn pame and I7 wh >*o halloo Ihet art* to lio rncoumpod ” 
throw* a Imphlliphlon thop< puUritr of ixrtam politician* 
othcrrriw* infxplwahlc and IiMjk u* to ieo whr prntletnen 
Limllr no I fair In pnrato life «hould l>e prono to unfair 
inalnuallon and Titupcralion in pohtif^ It maL-r* their con 
dnet an oihllatloo of the huntmp inalmct not extinct m man 
thougli uirualt; dormant in rvformce to hu fellow* 

(^Aoalopy tbon« help* a* to nodmUnd Vt (imr* wo mil 
nndentasd. iliiW hj eoine accidental fmturc* in the 
analogy, wo ivfcr tlK* fact to a wrong •Titrra or to the right 
•yatcra In a wrong rclahon s 

(ill) FiruiwATion AMoKKOWLcnor. — All thia i* pertonaL. 
Explanation onahlo* #omo pemon to underttand ^And wliati 
onyono can undentand dqwndi on what ho know* fotet-P^ 
planiUnnJj.pladngin.a famUur.ajraiom^ 

Wo all know that what H explanation to ono i« unlntolligiblo^ 
to another An explanation of aomo matbomalical problem^ 
that wonld bo fully tatixfoctory to a fow highly troinod 
mathematidan* might Iks wholly incornproheniiblo to the^ 
TMt majority of mankinds A mlnonly would bo able to *eo 
something of its bearing a smaller minori^ would perhaps 
gtAencragb Ugbt toguhko IbeiT own otloTta U\V roasiiod 

the explanation tbemsolres 


>//c/^firo(«.bk.li tk.lx. 11 
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In tlie contraiy case, G\plauations wliicli satisfy tlio igno- 
1 ant do not satisfy the learned That the leaves fall fiom 
the trees because ivintei is coming on is a sufficient explana- 
tion to a child, and to many an adult !]^-is^a^amiliar 
sequence, having its place^iii a -timersyatem < But a botanist 
would say it is no explanation at all 

Similarly, the explanations of ono age become inadequate, 
or even absolutely false, to men of a subsequent time, when 
knowledge of that kmd of event has increased For many 
centunes the explanation that the happenings in a man’s 
Me aie determined by the influence of the planets was 
generally received Now it is lejected by most people, at 
any late in what we call civilised lands, though it seems still 
to find acceptance with a few Why this general change of 
view? Because of inci ease of asti on omical Imowledge But 
IS that knowledge in youi mind, or in mme? Few of us 
could answer ‘ Yes ’ 43Y e re 3 ect the claims of astrology 
because we aie told by those whom we beheve best able to 
]udge that they aie unfounded^t 

“ ' 'Equally do we accept many explanations on the hke 
authority We could not leach them ourselves, because we 
have not enough pertineut knowledge^ 

When we do leach an explanation by our own effoits, we 
feel that we understand it in a moie hving way, that we can 
apply it moie leadily and suiely to the solution of othei - 
pioblems than when we receive it fiom another 
S In the latter case, indeed, we have no explanation unless 
we can lefer it to knowledge which is really our own It 
does not matter how we obtained that knowledge It may 
be the outcome of our own investigations, or it may have 
^been received from others The-impoitant jquestion^ about 
'knowledge is ^qt itejorigin,_but-itsjfullness an(Faccuiacy') 
every case, then, explanation is the bnngmg of new 
facts into relation with existmg knowledgeh 
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3 FopnlxT aad Bclentlflo Ibcplasatloiu 

(i) Score — c aro alwnrs MvkiD|7 cxpUnationi m dailj 
life. Ofteo^Uw-mattm* ii of Uut momonlarj imjTortanco 
Then wo do not ptuh tho mrettiRation Tory far My thirit 
for ciplanatlon of my broken window u ibioled wbra I dii 
coTcr ilio boy who throw tho atone and find tlut it was a 
caw of bad aiming at a companion. I do not ask why ho 
wished to hurt his fellow (’Still less do 1 flunk it noedful to 
enter on a studr of bor nature m general or of tbo mental 
and moral history of (!i{s boy in particular Nor do I 
inquire Into tho qaabties of glass and of stones tho laws of 
impact momentum, and trajoctoir \et all tlicjio are pert! 
nent to tho question 

_JldPractically then wo limit onr scorch for explanation by^ 
tbo needs of tho-moment. The more important tbo cose, the 
fartJier wo push them. And wo moasuro imi»rtanoo rather 
by referenoo4o tlie.fnturo titan by considenTtlon ol the past 
If'thTexplaBQlloa of a prosoot orent u likely to be a ralui 
able gtudo to future conduct, we desire to uodontand the 
conditions under which it occurs moro fullr tlian if Its con 
soqueneos aoom to be oxhaostod 

^tls eTidont, then, that explanation may be paslted toj arr 
YonfluaJoagth*. Here comes in tbo dilforonce between the 
explanations we seek of the ordinary erents of daily life, and 
the explanations sought In scionco^ Tbg jxImj?f_icIenco is to 
Increase accumte knowlcdgo as much as possible. It, there» 
f ore, sots no limit tc? tliw wwrrh f o r ex plan ation Nor does it ^ 
fail in patience in seeking it Sdentifio oxpbnation u always 
extending I Kewton a theory of gmyitation explained the 
motions of tho moon and planets as coses of the operation of 
the fame low that aocseeati for the falL of o atone,|, Now it 
is established that the aamo relation holds between the 
smallest particles of matter and that it is a reciprocal aU 
traction. 
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(u) Classification and Explanation — glassification is 
a step towards explanation, because it systematises knowledge 
of things according to tbeur resemblances^ Wben it takes as 
its basis a fpimative-prmciple, such, as evolution, or chemical 
combmation, it advances yet furthei In cbemistiy classifi- 
cation passes beneath the surface /Not tbe objects of daily 
observation, but the elemente of whicb tbey aie composed, - 
are the ultimate things it seeks, and it groups the common 
objects of experience according to the combinations of those 
elements which constitute thei^ Biology seeks to push its 
classification to the simplest forms of organised hfe, and to 
make the modifications of those forms the grounds of the 
grouping of existing organic beings 

(lu) Law and Explanation — Merely to classify, however, 

18 not to give explanation The great question for the bio- 
. legist IS the deteimmation of the operative forces which 
mduced the evolution of present forms of oiganised bemgs 
from the simpler forms of the past The chemist seeks to 
know, not only what elements aie combined in an object we 
can see or handle or taste or smell, Ibut m what proportions 
they are combined, under what conditions the combination 
takes place, lemams stable, or is liable to decomposition^* 
The answering of such questions is explanation 

V Events which piesent themselves for explanation aie 
leferied to familiar causes _ But in such leference, Ihe idea 
of the natuie of that kind of causal relation is always enlarged 
and made more precise fTheieis ageneial dinwing together 
of events, on the surface diverse, as combinations of the same 
fai -reaching laws “ In the remotest double star which the 
telescope can divide for us, we see working the same famdiai 
forces vhich govern the revolutions of the planets of our own 
system The spectrum analysis finds the vapours and the 
metals of earth in the aurora and m the nucleus of a comet 

' Froude Scientific Method applied to History, in Short Studies, 
lol n 
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>11 explanation then in tho finding that Iho con 
•tant relation! with which wo Iiaro becomo fomilmr luToa 
w«lfliL*copo.UuuuttcJia<l-iuthftrtA altnlniterl t»tb«i^ This 
adrnneo In progmmTC Itenro wn can think of tho unlTorao 
oolj as a ras^ sjalom, combjajng on inCnito namlxT of a/s 
tom! of all Imaginable gnwlcw nn«l scopoa 
Oar rnnoufl explanations stop in one or other of those 
systems, but os wo press forwanl wo adranco to wider and 
wider systems in which thoso wo at first took to bo self 
contained and nltlmato in their own hoe oro seen to bo but 
elements Chemistry and physics merge into each other in 
phTtiealchcmlitr7 and tho outlook Is that such a process may 
be continued Indcfinitoly The ultimate goal would bo the 
wholo unlremo conceircd os a single ^l^UDbrocing system t 
jrhat 11 far from being in sight bot It marks the itago at 
which expUnotion would bo complete ^ 

(it) "N ctinojLTiOK axD ErPLowiTioir —Tho danger boro 
IS a promaturo fasion of dilteront branches of knowledgo. It 
is possible that in timo tlio boundary that omrks oil Uio 
inorgonlo from tho organic systems of tho world maT bo 
poised. (At present, no war of doing this has boon found 
and it U illegitlmato to oatome that this boundary ii not 
real hoforo it has been dofinitoly shown to ho only apporenU 
8o with tho dirision between tho mental and the physical 
The laws diseorerod in the workiogs of mind are quite differ 
ent from those of physics ^CWbolher m tho future each may 
be shown to be a mantfes totion of (be tamo more fundamental 
laws wo cannot sar^ We do not know that there are such 
imderlying laws Wo do not OTcn discern the hne of approx 
unatloo. But till wo do it is illegitimate to assome that tho 
laws of mind and of matter must be at bottom identical, on^ 
the strength of a theory that tho nlUmato laws of all existence) 
must bo fow and simple. 

Still more illogitimate la it to assume that the laws of 
physics are laws of mind. Yet that has been done. Men 
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EXPLANATION 


liave believed that mmd is but a by-pioduct of brain, and 
mental life but a leflexion of the ti’ansmutations of physical 
energy 

Valid explanation is cautious It caiefully confines itself 
to what can be shown to be true We do not^ explain, but 
dream, when we allow fancy to take far-reaching flights, of 
which the only justification is their attractiveness 

(v) Imagination and Explanation — ^Tet imagmation 
has a part to play m explanation Fancy is imagination 
without a foundation True imagination is the effort of the 
mmd to find explanation It supposes facts to be related m 
ceitain ways, and then asks experience whether the supposi- 
tion 18 justified All supposition, or hypothesis, is imagina- 
tive construction Imagmation passes beyond the facts, but 
it does not throw them on one side When the pioducts of 
imagmation aie found to lepresent leal things and occurrences, 
the tiuth of the imaginative flight is established 

(vi) GrOAL OP Explanation — ^hus we see that all mduc- 
tion IS search for explanation Deduction is the apphcation 
of a proved explanation to fresh cases Fpr. explanation 4 s 

' the-discernmentDf the jjonstitue^t^ielations which-biSd::iEack 
to'facfin'nystem Beyond this it cannot goi 

It IS piofitless to ask why elements and lelations aie what 
they are Why do matenal bodies attract each othei ? We 
refer to gravitatioi^_i^ch expresses the constitution of the 
matenal system of the universe in that respect That is 
ultimate for science, and must be accepted by it as the basis 
of all that needs explanation To seek to go further is to 
ask for an explanation of the univeise outside the universe 
But for experience the universe is all There is no passing 
beyond it It must be accepted as the ultimate fact, and as 
the givei of all meaning Scientific explanation tries to 
answer the question The universe bemg what it is, why 
does such and such an event take place in such and such 
a way ? 
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4 Vain* of THonght. 

Tho one work ot tbonght i», then to enable lu to ondor 
ftand our expenonco and tlirongb »uch imdontanding to 
profit by it To think clearly la to are thing* and orenti a* 
th ri_aro > Thia i* no •mall gam But thii rcry cleame*a of 
Tinon Rhoan nothing more plainly than that thought ii not 
the only influence in life Wo foid deiiro and xnll oi well 
ax think And wo think becanw) wo dcsiro and wilL 
Thought id the inttnimcnt hr which wo plan to attain our 
cndi Thought help* ui to entlcixo tliOM ondi 

But thought ifl not tho nltimato arbiter ot our fato A 
toon who wax nothing bat a thinking maohmo wonld be a 
monxter no matter how perfect a mochino he might be Wo 
lore and hope we Tolao beauty ns well aa knowledge, wo 
rccognUo inner promptings to good and enl, and it U not 
thought alone that decides botween them. To learn to think 
dearly u good to do nothing Imt think dearly would bo bad 
were it pottiblo 

All thlf li ihown by inresUgation into thought iUelt For 
that ahows tho bounds and limitations os well as the power 
of thought T<oglc results from aneh an inTostigation Its 
use is both potUiro and negaUre. PosiUre, in laying bare 
the conditions of clarity of thought nogntire In showing 
that much of what Is of tbo highest ralue m hfo is beyond its 
pronnee. It would bo absurd to assort that logio li the one 
thing needful for the snccossful guidance of bfe yet more 
absurd would H bo to deny It the valuo wo hate tned to show 
that it poasetsea. 



GLOSSAEY 


Logic has been overladen with technical terms, nianj of mIiioIi 
mark distinctions of little or no logical importance As, lion e\ or, 
thoj still find a place in examination papers, 110 append a brief 
explanation of the more common of them 

1 Propositions 

(1) Propositions arc divided into two classes — 

(a) those in •nhich P is contained in the definition of S , 

(h) those in Inch P is not so contained 
They arc knonn by several pairs of names — 

/ (a) nnalj tic, fa priori^ ( oxplicatu c, f \ crbal 

\(h) sj'nthclic, \apostcnori, \ampliati\o, \rcnl 
Tins distinction liolongs to cpi8tcmolog3', or tlieoi^ of knowledge 
(n) Propositions are said to be — 

(a) Of Firfl Intention nhen they express a dircol perception, ns 
‘ That IS a dog ’ 

(h) 01 Second Iiitcnlion iilicn the} express a relation betn eon things, 
ns ‘The dog is the friend of man ’ 

Tins distinction is psj chologicnl 

[N B Intention {tnfcn(io) = an not of mind ] 

(ill) I'ropositions arc said to be — 

[a) Sccnndi adjtn aitm nhen copula and P arc not pepamted , 

((>) Totu adjacent I *v,hcn copula and P are separated {ere pp 52 51) 
(i\) Propositions arc called /iKfesiaiiafc, or Prcindenr/natc, when no 
Pign of qnantitj is attached to S [ecc pp 07 GS, /, vi, 11 , 0 ) 

{'•) Proponilions of the form S i" not-P )in\c been rcgnnled bj some 
logicians ns forming a third ppccits uith Aflirmatno and Ntgn 
ti\c, and immtd Lmitatu', or Jujinitc Afiirmation of n nega 
till. t( rm ic, houeicr, an indirect vnj of dcnjing a ]K)''iti%o 
term , the form of statemf nt is a question of language, not of 
thought {'‘'f pj» 'I'l bO) 
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(Ti) OoKTom* rxoro*tTto't8*r*— 

(a) Oopttatirt a »irapl« ccnUrutloo f>( afBnn«UrcM} and 
(tft pp. 01-W <). 

(t) Raneitr^ a almplo combtnattnn of orgatJirM; i»<iJAfr 
•or (•« p. 

(c) i>KrTfirr adTmathro combliutfan of affinnatlrM ( tmi aJ 
tiotIQfl 

Tba qooftJoQ b {i^ramAtlML 

(rll) KrroviBLx pEorfmnn'netprm • coiapl«x Mm in a Hmpfe 
fom. Tbcj* aro BaW to bo — 

(a) KreJmnn nariced bj a/o « } Tho tirtnoea alooo art happy 

(t) £stej)hre narktU by tjxfjit ftwr etc. i Isono bat tho ^rtoom 
an bappy 

Tbo Ulillnolkm botwcon tb<«« ia wholly ooo of Ungoago 
(f'a p. C5, i). 

(rlli) PniMCTAtioir an altrmatiftt name for oWmow. 

2 , TmoM, 

(I) IXTonrATiBCUTT OF Tcnin haa three degree*— 

(a) Canlniy or Opp«a/< etUnaea of diffarenca ; gUet, dwarf ) 
bU«k white lirloons rldoot. 

(h) ConindKtory deiply negating eaofa other ( giaot> con giant ) 
Uaek net bUek i equal. oneqaaL 

(e) XtfpMjmM, raetoally eioloalTe wllbect being (a) or (6) blaok 
bloo, grey > woollen, inkcn. 

A farther dktloetlon la aoraetlmcs made b} apeaking of tenoi aa — 

(d) iVfratice when they Imply the abaraee of an attribute to a 
•abject capable of poMBhig It i blind, danib 

(<) A formally negatlre term, notS If not referred to any unlrene 
of dIaooQrte la oalled /it/fafb or /wf^ai/a. 

Any Intereti tbeee dUtlnoticm may bare ii grammatlcaL 

(II) Terma denoting maleriala are aomeUraes oaCed 
gohl. 

(HI) Fndawtrm^tam Rtlaltotu* — the relatkn Implied by a pair of 
relatlre Unna. 

(It) a diatlnotioD ii aleo drawn between terma that hare bat one 
meaning and tboae that hare more ooe. The former are 
called Utivocalf the latter £7vfroraf when the mme word hap- 
pen* to refer to a plarallty of qolte dlQerent thinga ) aa page, 
a boy-eerrant, aadapieee of paper When the meanlnga partly 
orariap the term* an aald to be AnaIoffcm$ (an pp, 31 S4). 
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This IS altogether a question of language, and touches logic 
only so far as ambiguity of language causes confusion of thought 
Logic demands that the different meanings bo disconnected, and 
that each bo recognised as a separate term 

(v ) Words that can stand alone as terms are called Caiegoj emaitc, 
those that cannot, Syncalcfjoremaltc This is -wholly a matter 
of grammar 

3 rallacxea 

(i) CuissmoATioN 

(a) Aristotle classified sophistical fallacies into — 

Sophtsmaia tn dictionc, arising out of ambiguity of language , those 
discussed in Chapter II 

Sophjemala extra diclioncvi, those which can be detected only by 
examination of the matter — Ooneequens {see Chapter V , § 6 
(ill) (e), and those in Chapter VII , §§ 2, 3 (i) (fi, b, c, d), (ii), 
4 (1), (11) 

(h) Whately divided into — 

(1) Logical, "Where the conclusion docs not follow from the 
premises,” including — 

(a) Purely Logical, \\hich exhibit their fallaciousness by the bare 
form , all obvious -violations of syllogistic rules , see Chapter 
XUL, 3 (11) (c), (IV) 

(P) i^cmt logical, "all cases of ambiguous middle term except its 
non distribution ” , see Chapter XIII , 3 (n) (b) 

(2) Material or Non logical, — irpioralio clcnchi and petitio pi nictpn, 
the latter including as a sub class Non seqnitnr 

(ii) SfrciAi. Casi^ of loxonvTio rnKNCiii 
(a) Argumentum ad haciilnm — appeal to force 
(f)) Argumaitum ad ifmorantiam — appeal to ignorance 
(c) Arqumnitnm ad judicium — appeal to accepted opinion 
j (d) Argnmcntnm ad viwi icordxam — appeal to pity 

(c) Arqumenlnm ad popidaw— appeal to popular prejudice 
(/) Argumentum ad loeciindioHi— appeal to respected authontj'. 

(m) /Tyo^rofi pi oferoK— assuming conclusion ns premise in a single 
Hjllogism (sec p 118) 

(iv) Lon cawa pro causa, Non po hoc. Non pioptcr hoc — other 
names for Non srqnilur (^cc Chapter VII, (4) (i)) 

[X B ' Causa’ = causa cognosccndi or reason, not causa cssnidi 

{sss pp 10 11) ] 
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(t) TTw ffclUey ad Ho t r (*'< pp, !3013I) h*t t«n 

ronfa*M I y •’MBf »ntrr* t g I>>* S! <j:»n »ht /*n*cy of 
Irtvf »/(»/Yp{> I J Thm Ibo ■ cftrftj^rc «p»h/ 

nm; rt.fr I* rr-AnJ'-'l A * Coonrrx /Vf-icy o/" ferv/fnt 

I ClAntflcatien amd Slrltlon. 

(I) M lap\yn>!^ /)tr\tt9n-^no\hte aunr for OinerplojU AbaJj^N 

(*< ^ 1-0). 

(li) OitnifaJtvt and Juia itn fy Tfp'-~a kitxl of dr^criptlon 
«b(^b rturka oot a cUm bjr a ijplcAt namplr 

(HI) /T^an prr f/a rf a — A dftiolllon ripiT**«l fn Irma nwro 
cJxcart than that In ta drAortl. 

(l») tlfoi ^aiA «bkh itrrUrri thr futOf* ■( A thing 

Nom •/ ~~ono «hi h tfrrUna Ut nmning A won!. 

A< aU wbrUi AT* d &>rd la rrlAtkm to fa-^ thia ill*tliKth/n haa no 

JofiotJ |{;jn<fIoAorru 

&, ZadaeiioB 

(I) ConnfKArt* 0 / /adarl^oAi^wlKn indortlona fma cm cUu of 

TacU tn tinriprctod rcrlfr^tioo of Aoothrr aIah of fAoti. 

(II) ZVnm/irf Zfa*r—A Uv Indu flatly M'erUJwO whkh b et 
r*UIn<«l by l*dog tbrnro to Uj drtloollrtly dfOodWt from a 
vMrrUv 

(Hi) Qan%ltiet{lr* /»d*rlM*t>-Ait fwloctlon which iletcrmlnra the 
CAttaaf rchUoQ f wiA/afoliryfjf awl glrre eorrrapoodlag yaIuca to 
caaae ami cfTcct 

0. SyllofflaBu 

(I) yVonaMfc HaU r a throa proi»OAllktta whldi 

compoaa IL 

(U) Pruott J/ollrr t/ a fyffoyw«->iU trmA 

(IK) ^\*bn) tha conduloo of a ^Tlogiira la pot forward aa a tbecb 
to to prured It U ealled tha Quaiton and the prrraUaa, theo 
Introdoeed by becasM, tb« Ctoma. 

(It) (iDmuL PATfcmjrai 

(a) A Ua %«tat — the general prloelplo of the Qrat figore orpreaaed la 
tema of oonootatkiQ j WbatoreT b a mark of aQ> mark b a 
mark of that of which thb laat b a mark. 


a L. 
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( 6 ) Spocml BtAl^mcuH of the fundnoioiit il principle of Bjllogmm 
ha\c been c1l\ i‘'ctl for cnoli of the 'imporfccL' figure'?, mx. — 

Fig n Dictum tie diici->o — ‘If one term is conUiiin d in, nnd 
nnolliei excluded from, n tlnrd term, tin \ nre nununll^ ex- 
cluded ’ 

Fig m Dictum th cxemplo — ‘Two 101111“? mIulIi contain n common 
part partlj agree, or if one contoiiiB a part which the other 
docs not, they partly dilTcr ’ 

Fig i\ Dictum dc rccipioco — ‘If a term be included in a second 
term which is exoluded from a third, tben the thiixl is excluded 
from the first, if a tcini bt included in, or excluded from, a 
Eocoiid term which is included in a third, then a part of the 
third IB inoludcd in, or excluded from, the first ’ 

These are more ingenious tlinn piofitable 

(V) CUAISS Ot Rl ASOMSO 

Proiyllogism — a sjllogism whose conclusion is a premise in the 
Bj llogism with which it ib connected 

Epieylloqism — a sj llogism one of whoso premises is the conclusion 
of the syllogism with which it is connected 

Piogicmic Pcttsoiiing — a chain of reasoning in which we proceed 
from prosyllogism to opisj llogism All sorites are examples 

Regresaue Iteafomug — a chain of reasoning in which wo proceed 
from cpiBj llogism to prosj llogisin 

Epichev cma — a regressuo chain of reasoning abridged by the 
omission of one of the premises of each prosyllogism 

Absctssio Mijlniti — a gradual process of exclusion of the alternatixos 
of a disjunctuo proposition bj mixed sjllogiBins, till only one 
13 loft, e g 

S 18 P or Q or R, 

S IS not R 

S is P or Q, 

S 18 not Q 

SieP 

(vi) Mixed Httotuetioal Syelogisms 

Both the Modus Ponens and the Modus Tollens are subdiinded into 
four classes, called in eaoh case Modus ponendo ponens, when 
both irunoi premise and conclusion aie positixe, JIT toUendo 
tollens, when they are both negative , M ponendo tollens, when 
the former is positive and the latter negative , M tollendo 
ponens, when the former is negatii e and the latter positive 
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{ r/» ftl j ^utK n$ nn>l ttrrv tit an 

Klteij I /rum ttnnf Mry tram mit ■* /^/^r trt ot rnrj<»«< umirtr 
t t it] 

I II \m li I 


1 l>>»Unpn< 1» tUc trict (It* lQr«r«» tt*r of th^* wwJ 

ll idklnp Li| Uln n lotr ■i>| tdiw* of U mllflic bi ttw itridrr 
•mK" 

i L<rl ?n tal iimln*' Tbo f aw J* D’lt f irm tliat c*o Jj peuMa 
with fvrrr iculW bwl ll »t h i f ILI* uf tbit ir«*cUI 

milt^ 

3. oa \rl laJ IH i>« if" t>ot f totNl »rpir»te In 

no ll injllilee 1 1 b" Vine, bat In the ime |4ace llmr i MUnn 
tVInff (0 ><e k{m« a s (a fio |Jii-«> 1« anj-lltin;; to In' known but In tbi 
fame \ lace llwra if uinjclblhi; to be dow 

A (IIt« ferenl InaUace^ of oiv*<tc ro^ioffCwdi (a) wbkh ire 
(&) w] tell itT not, eatttn* ttttnd 

0 \ntijUle lb« fotlowhiR ititemeoU -» 

(a) Loffk If conernwH not with tlie luattcr of Ihinkinff batocJr 
will Hi ffjrm*. 

(!•) ‘Oncelme ilwiyi iroe <>nc« fibo ilwiji fibc 
(f) Tb« Iiw of VV^lltr I , Ihit wbat U troo In one cooteit In 
trofl In lootbcT 

(cf) RciIlt/iionoiaJ nrlf-oonilftcnt {jrutdcoir/nKf/tV/oM^ 

I ipteta of r^procall^ iletcnDtaato |arti (fxfliidfJ mkf //«} | lod a 
Hjatera ot rwlprodJI/ detmnloinf' pirti (tmjfdenl muoa ) ; erery 
pari or fciloro of nnbty mij be rcKirded u i conwqoent to wblob 
tome oilier part or parti, or tilUmilcly tbi whole atiDdi u groond. 
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QUESTIONS AND EXERCISES 


0 ‘ Logic 18 the sueuce Avhich investigates the general inciples 
of valid thought ’ Explain carefully each of the italicised Avords in 
this definition 

7 ‘ Logic 18 to be distinguished from positive sciences on the one 
liand, and from practical arts on the other ’ Explain this, and state 
Avhat you consider to be the general character of Logic 

8 “ Trust,” said Lord Mansfield to Sir A Campbell, “ to your own 
good sense in forming your opinions , but beAi^are of attempting to 
state the grounds of your judgements The judgement aauII probably 
be right — the argument aviU mfalbbly be Avrong ’’ 

What inference Avould you draiv as to Sir A Campbell’s previous 
ti ainmg ? Explain the possibility of the advice being good 

8 Compaie logic and dialectic, and distingmsh between their aims 

10 Explain and illustrate ‘ Logic has a umque charactei of its 
own, and is not a mere branch of Psychology, though psychological 
and logical discussions are no doubt apt to overlap one another at 
certain points ’ 


CHAPTEE II 


1 ShoAV how the process by which we acquire language leads to 
frequent ambiguities of meaning 

2 Though a botanist’s knowledge of plants differs from that of a 
gardener, they cannonverse about plants How is this ? 

3 Does logic deal Avith language or Avith thought ? 

4 What special difficulties has research in history to encounter ’ 

5 “In another isle there are dwarfs, which have no mouth, but 
instead of their mouth they have a little round hole, and when they 
shall eat or drink, they take it through a pipe, or a pen, or such a 
thmg, and suck it in ” \Mandcville ) 

Test the value of this testimony 

G Estimate the force of the following “ Events Avhich, if thej 
ever happened, happened in ages and nations so remote that the par- 
ticulars could neA er have been known to him, are related [by Hero- 
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QUESTIONS AND EXBKOISES 


11 Distinguisli by actual instances between the collective and dis- 
tributive use of terms Wliat fallacies are due to a neglect of tins 
distinction ’ 

12 Distinguish and correct ambiguities in — 

(a) “ Every comdor in the Hotel ansv\ ers to Euclid’s definition 
of a straight line ” (Advt m The Field, 1910 ) 

(J) “ The large comet was seen by a resident in the heavens in 
the direction of the Forest ” (The Football Echo, 1910 ) 

(c) “There was little Ernest Hunter, whose indescribable hat 
coveied a head that must have knocked around the world consider- 
ably before he found it” (Mr V Grayson m The Glauoii, Feb 
1910) 

(d) “ In the next compartment was the ivife of a prominent poli- 
tician, off to the Riviera Her husband, seemg her off, looked wist- 
fully after the tram as it pulled slowly out of the station AVith its 
heavy load " (The Daily Mad, Jan 1910 ) 

13 Thou shoXtnothear false loitncas against thy ueighbow " Dis- 
tinguish the SIS meanings obtained by emphasising in turn each 
of the italicised words 


CHAPTER III 


1 Explain — 

(a) ‘ We do not always talk in propositions ’ 

(h) ‘Though a man may deliberately deceive others, he never 
Avillingly deceives himself ’ 

(c) ‘ All denial rests on an implicit affirmation ’ 

(d) ‘ All judgement at once analyses and synthetises ’ 

2 Explain and illustrate ‘ Universe of Discourse’ 

3 Why 18 it sometimes necessary to take account of context in 
interpreting propositions ? Hliistrate your answer 

4 What IS the logical import of all, some, if then, cither 
or ’ 

5 Explain and illustrate ‘ Terras may often bo found Avhich go 
together m pairs, m the sense of their being mutually exclusive and 
collectnelj exhaiistuc in their application ’ 
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G, How «ro tlw rpnntltj* in 1 the qttaHtv of pTop(Hllk»m lnilicate<l 
In kijjKil Trin^form the fotlowiinj frojKxItktni w an to 

bdof: oat their loj^cal nature ■— 

(a) Ilooe^ljr compalil )e with iffn mince 
{b) 8el6<hne«^ maj" cxht wllhoat pni lence 
(e) ‘ Vice nercf hrinpa lm|tplne-e 
(rf) Lying U ■ tuTO sign of gnflt 

7 FxjJaln ami illtnlrale tho didllnetlonii I'ctwceo Categoncal 
Hypothetical, and Di^nnctlee Proptwllkmn. 

^ow how («) a HypoUietlcol Pfopo^Itlon can bo oxpreracd at a 
Categnncal, (6) a Dlijirnctlae Propo*llloo can Ik) exprrwd as a 
Hypothetical, 

8 Fx;^aVn and Hltutrata whit li meant by a Qenerle JndgemenL 
Explahi and exempliCy Urt i/orfa/% of Propothloov 


CHAPTER 1\ 


1 DUtingtibJi (o) between a toml a mm/ and a fern also (6) 
between a aMtaxce and a proposition Can a term or a propotition 
bo illogical ? TUoatrato your onawer 

2. HUttngulfdi earefony between the dmotoriea and Uie eonnoLi 
thn of nainea, and explain how fir it b poMalble to know one with- 
out the other 

8 Explain and oriticbe Ui9 following atatement Aa the Inten- 
iloa of a tenn b Increoaod the exteoaloD b decreased 

i Give, In terms of Dooolatlon and ConnotaUon two different 
vnwa as to the proctao import of (he predication in the propoeltion 
Borne plants are orergreons staling with ywrr reosona, which of 
these Tiesra yoa jirefer ^ 

6 What do yoa underatand hy the connotation of a term? In 
what way does the eonnoUtlon of swoju qf locomoihn differ from 
tliat of aeroploM^ and the eonnotatloo of vlrUtavt from tliat of tern 
psraJti ? 
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QUESTIONS AND EXERCISES 


6 Consider whether the folloiving narnes are connotative (o) 
next month, (5) a mile, (c) the Great Bear 

Are any Abstract Names connotative ? 

7 Distmgmsh between (o) singular and general terms, (6) con- 
crete and abstract terms, giving two examples of each To which 
of the latter classes are adjectives assigned and why? 

8 Discuss the distinctions (a) between Collective and Distribu- 
tive, (6) between Positive and Negative, Terms Illustrate your 
discussion by examining the following statements — 

(а) ‘Ah the plays of Shakespeare cannot be lead in a day ’ 

(б) ‘ Anyone who is not industrious must be accounted idle ’ 

9 What IS a Concrete Name? Consider uhether the foUoiving 
names are concrete circle, selfish, relation, susceptibility Can 
every concrete name be the subject of a proposition ? 

10 State, giving reasons for your opinion, whether the following 
terms are (a) positive or negative, (J) connotative or non-conno- 
tative Loch Katrine, uncommonly good, the syllogism, irreverence 

11 Give examples (a) of a pair of terms that are opposite to one 
another, (&) of a pair of terms that are correlative to one another 
What kinds of terms have opposites and what kinds of terms have 
correlatives ’ 

12 What are the logical characteristics of the folloiving terms 
House of Commons, Adam Smith, reasoning, the discoverer of the 
course of the Congo P 

13 State carefully the logical peculiarities of the following itali- 
cised words — 

(o) ‘ That 18 excellent ’ 

(6) ‘ Nothmg is a trouble to him ' 

(c) ‘ His play was unmteresUng ’ 

(d) ‘ Cleanliness is indeed next to godliness ’ 

14 Indicate by the technical symbols the quantity and the qual- 
ity of these propositions — 

(o) ‘ Gentle words are always gain ’ 

(6) ‘ He M as not all unhappy ’ 
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(c) N^tpt nriblfl mtn Iml mi I’ Ijrrollelalk 

A linl nujr cKinl loo ■ml loo loojr 
(<•) In CncliDd Ml Ihlnpt not fwW 1 1 n arr p>*TTnltt<sl tltroaH 
■n tlibpi Dol pHTtnltlH are fori H 1*^ 

(/) Tliere li • rrpaUlkin Ubbt ■! reo can » in an 1 which rrt i« 
not Mwap* thn re poUlion of Ul nl 

(j) The four qnirtore Sonth Ea I \\ c^l, oc North All *re alike 
lo roe. 

(A) I «!'ww hare fofioJ tire Irolli. 

16. Determlno tiro Toaotitjr *ml Iho qnaiily *ml givo the logical 
form of thew proporitioDS — 

(n) AU men liare not failli 

(6) a woman Uiioka of wutnen h the te<t of her natnre 

(e) UelatlTca are rea Ir ma^lo frleml 

Id) WJut l>rart breaking tonoeols fronj jrekm ^ flow 
Ah I tmne Urt the jealooe'^the jealoo* can know 
(c) AU that wo know ia, nothing can be known, 

(/) Tbo agreemoot of JedocHon with ioOoeiloo jrW U tLo •Irong 
c»t proof 

Cff) ^ oil all keep t corner 

(A) Tlie tree Ii mjr Mat thtt ooco lent me a aliaile 

(f) 3Ioit rwlenta ere hertfir<aPoaa. 

(J) Either thou ext mo-t Ignoroat bjr ige or ihoa wert bom a 
foot 

10 Determine the qruntity anJ the qnilitj and giro tlie logical 
form of theao propoeiUorri — 

(a) Air# to be feared where all b to bo gained 

(i) The roirtrd of ono dotp U the power to fuUll another 

(o) Alan cniy dotli not jolo with nature in her homage 
(t^ No enmity b like domeetlo hatred 

(e) Virlno b bot edflalincw behind a mask. 

(/) ITapplneaa, like yemth haa hero no aecond apring 

(p) The moat may err aa gromly u tlie few 

(A) Tliere are few minda bat inigbt farobh acme inetrection. 

17 Analyee logically tho following aontonccs — 

(а) Some moat work or all woold db. 

(б) All can !«ar none heed, hb nolglil>onr a call 
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QUESTIONS AND EXERCISES 


(c) ‘I£ a UnncrMtj' givc'i filimuhtivc teaching, it does cverj- 
tlnng , if it fails to do tins, it does nothing ’ 

(d) ‘ All these men ere iny friends ' 

(c) ‘All those letters were not writ to all ’ 

(J) ‘ home are slai cs evorj w lierc, others now here ’ 

(<7) ‘ Natural productions are not all equally perfect ’ 

(/() ‘ All would be losers v,ere all to work for all ’ 

(0 ‘ We all arc frail ’ 

(j) ‘ All men are not horn to reign ’ 

18 Express m logical form giving rc.isons — 

(n) * Not every brilliant speech is a proof of w isdom ' 

(6) ‘ None of those examined failed to pass ’ 

(c) ‘ I am sure there is not a man of honour w ho w ould not shrink 
from such Imimliation ’ 

(d) ‘ There is one thing onlj wdiich gathers people into seditions 
communities, and that is oppression ’ 

(e) ‘Both theoi} and practice prove the o^crw helming importance 
in modem war of guns of large calibre ’ 

(/) ‘The enemy resisted desperately, but unavailmgly ’ 

(g) ‘ Every man of military age, unless he bo exempted as physi- 
cally unfit or as indispensable to some vv ork of national importance, 
IS sent into training ’ 

(h) ‘ Nothing could exceed the ludicrous elfect of arrogant confi- 
dence on the part of the senior, if w^e except the baseness and degra- 
dation which are thus, by his misconduct, perpetually inculcated 
upon, and cultivated in, the minds of jouth ’ 


CHAPTER V 


[N B In dealing with exercises on actual sentences, suhshtute 
letters for the tei ms, then determine the relations, and translate hacL 
into language ] 

1 What 18 meant in Logic by Laws of Thought? Show the le- 
lation of the Laws of Thought to the inferences based upon the 
Square of Opposition 
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2. Two pTopodtkm* cnjr l» formaily coo^tslwit, bqi nollbor In 

from the otbor Expiate tlih and pre examplet 

3. EipUhi and Hlintralo t Of pfop<nitkraa that are lo;;icany 
oppoulte, tl>o« related In aulntlcmation may loth lo troc and may 
both b« falM tbo«o relate aa cootrmdkioH^ mar not both bo tn»o 
and may not both bo falao tho^ related ai cimtraricrt may not both 
ho tree and may Itoth be faiao and (bo«o rrlaf^l aa aab'^ontrarica 
may both bo true, and may not Utli bo faUo 

4 Show how the worda Contrary and Contradictory an* tecbni 
rally naed te application (a) to Term (i) to 1 ropwltloni 

llloftrato ) oar explanation by refereoco to the terms i k/uI hte 
/<«, Ilarmfid UarmUn and to propoallkwa In which thews term* 
occur aa prrdicatea 

6. (tt) There ta no 6 that h P 

(fr) There U at kaM one 6 that te not P 

(c) There la at leaat one 8 that U P 

(d) There is no ^ that a not P 

Find the relatlotu eC oppodtloo between Uie abore foar propnal 
tlooa and determine In tba cnae of each proposition whether the 
term 8 u>d whether (1»e term P is diatntnted or ondlatHbated. 

6 Dy what teala do yoa decide whether one propoeitlon la the 
logical contradiotory of another T Use the folIowlDg propoelthroa 
and thtlr contradlotoriea to Olastrate your anrwor — 

(а) Not one of the eoem} cacapod. 

(б) Anyone hot a fool would see UtU. 

(e) There are frequent contradloUone in the daily newspapera. 
(«f) Only Ooneerratlvee roted for the bill 

7 What relation oristi between tbo propoaltlon Some tmdere 
riflt that locality and — 

(a) ‘Borne TWtore of that locality are not persona other than 
trad era 

(h) All traders rialt that looellty 

(c) ‘ 8omo tradera am not peraona who do not rlait tlmt locality ? 
& It being giren that tho praiioaitloa All Hoose-fltoa are Inaeota 
b true, make a Ibt of all the propoahlona which we thence know 
to be fabe. 
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QorTriojOl ATin rxcncinFfl 117 

H Hiotr tlut the procewt of OlirmifmuT jortifted li> refertoco 
to the Lawi of THoogliL Dctito m m«ojr imtrx^iote infemict** ti 
5 >QC*o froTD tlw t^pcrtibon Wbenorcf A foaml to l>o fi C ii 
prewDt. 

16. Define CoutripwUlon. OIto tb« cvMitrafK'^ti'i’o of — 

(o) Tbet b falUcknu 

(6) Jimc* cotMi*l of wen 

(e) To forprc is dlrine 

1C, Giro the (o) ecnitraJI^tnrj (I>) oIait*** contradictory of 
the ohrer^e (J) obTen>e of the contra lictnry of TliioRi are not 
wbal they eeem 

17 WTiat IrameJiate Inferencea can he dra^ from a pariicoUr 
oegatleo atatcment? State all the lounedtatr inference* yon can 
from tlto foUoninu proposition* — 

AkU artwte dow t\et, al’^a.ye ri-* hv on holtig taxed 
(6) A tri&ogie cannot Uaro raoro than one ohtuae angle;. 

18, QItb, whero po*«Uo, Uie contrary the cW'trapoailiTe and U»e 
obrerted eoneem of — 

(a) All the angle* of the triangle AllC aro le*a than £*0 degrees. 
(&) Tleallh cannot ho long malDtained withool exercbe 
{c) Some mate Ingloricms Milton hero may rest 

(d) So careful of the typo abe aeem*. 

(<) All men are not noturany mnslca] 

if) None came to grief eiccpt thoee who polJ no heed to the 
vara log 

10 Giro, where poariUe, the contradictory the ohrerao, and tho 
cootrapoKtlTe of the folkiwiDg t — 

(а) Some who were preamt failed to understand what wasaald 

(б) ‘No pcreooi will bo admitted without ipccial penniaaion. 

(e) LyohUs U dead 

(d) Nerer when Ak B i»it the cam Uiat 0 k D 

(«) ATI men are aometimea discontented 

(J) Ilardly anybody ecoapee altogether the pltfoU* of meta^dior 

SO. ExprcM the foUowiog statementa in logical form, and add the 
oontrailictory the obverse, and the oooveree (If “y) — 

(a) Cani^datee who fail are either Uxy or incompetent. 
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QUESTIONS AND EXERCISES 


{h) ‘ All members oi Convocation, except the women, have a vote ’ 
(c) ‘ Only members of Convocation have a vote ’ 

[([) ‘ Few people can describe adequately what they see ’ 

(e) ‘ One always has generous intentions when one is poor ’ 
if) ‘ Hardships are not infrequently blessings in disguise ’ 

CHAPTER VI 


1 “ Our metliod of discovering- the sciences is one which 
leaves not much to acumen and strength of wit, but nearly levels 
all wits and intellects ” (Baco7i ) 

“Method implies a progressive transition The term, method, 

cannot, therefore, otherwise than by abuse, be applied to a mere 
dead arrangement, containmg in itself no principle of progression ” 
(^Coleridge ) 

Comment on these two statements, and determine which most 
truly expresses the nature of method 

2 What are the pnnciples observed in methodical thought ? 
Illustrate by an example 

3 ‘ All method is related to system ’ Explain and illustrate 

4 Criticise ‘ This inay he an inference to you, but it has long 
ceased to be one with me, for I worked it out years ago ’ 

5 Criticise ‘ Inference is impossible For if it goes beyond its 
premises it is mvalid, and if it does not, there is no advance m 
knowledge ’ 

6 Distingmsh between the Matter and the Form of Thought 

Consider the statement that all deductive logic is purely formal 

and aU inductive logic is material 

7 Distinguish between inductive and deductive inference 

8. Make clear tliat both Analysis and Synthesis are involved in 
both Induction and Deduction 

9 Explam and illustrate the different meanings of the word 
‘ Law ’ in the expiessions ‘ Law of Nature,’ ‘ the Law of England,’ 
‘ the Laws of Thought,’ 



QCKJrrioir* AHl» 3^*^ 

10 Eiplib ttvl giT« eiATnp^* M (n) Axknns (i) Enij>1rlcit 

l^wa, 

11 CotQtQcot oQ ** II h no tlnubt Ifw If • l*w l>o unlTfiriU it 
wHl lio euafinuf I W xH oar pxjicritn*ait< iKit it LirJlj folIoHf tl it 

IwcaafC *11 our expcrmiffoU IiiTO fiHnl to delrcl in etcv J'ttm U U 
Iroo oalTmally " (Zh&rpAm) 

CHArTEIl Ml 


1 Write exjdinilory note* on I ellior, Boi^Ittn Tiwlox 

2. DUcom! 'The fiUitj of the pmnl«e doei net jTtrre tho 
fililtj of the ceocla^kn nor doee tlie truth of the concision ftore 
the troth of the prerahee 

3. Consider the following; — 

Cetnuth There wurKi >rritten ijtreeioMit for the tile of thli 
evpetr 

riaiuHf Well, yoQ don t hire n written igreemeDt when joo 
boy I lonf 

Ceuitri ; '\oo don t coTVT e Qoor w{U> e Icnri 
rUumt ff s Scitjier do yoo cat e carpet. 

i. Whit filUctei ire Dloatrated la the foilowinj; extneti from 
Tlr Aood/ei Orotioe (^Sfdnty Svri(l)r~ 

(a) ** Wu the booourable ^atleman (lei me uk him) ilwiyi of 
thb wiy of thioklag ? Ito 1 not reraetnher when he e.*!! tho 
idrocite Is thb IIoom of rery f>ppoi]to oplnkuuF 1 do not 
qoirrel with hb pr eten t teoUmooU, Sir hot I declire Tcry fnnkly 
I do not Uke the porty with which he icti If hi* motltre were u 
pore II pottlhle tliey cMoot but toaer cooUininitloti from thoto 
with wlrecn he b politfcilly loocbted.** 

(&) “Nobody b more cooteloot thin I ira of the tplondld 
ihaitJei of tho hoooorihlo moreir 1ju{ 1 tell hhn it ooces hb toheme 
b too good to be pcictJoWe. It tavoori of Utopia, It lookt well 
In theory hot It won t do in prietice." 

(e) “ Iufteid of reforming othere—famleid of reforming the 
Stite, the ComUtatlon, ind ererytlilng thit fa meet excellent let 
eich mm refonn Ulratelf I Let him look at homei, he will find 
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(6) \emT oplnlcw trt wnnflfme* e^■^Jn^>lI *0 jroa iboaM 
tlwij* Jiitrwt ynar jtiJpcniM»t 

(e) \cra i«TeT Rite oj^loo uolrt^ joa Wlere yoar«U to b« 
right ; tbrrtfon? yoo maH coorldw yotmrlf iDfilliblr 

11 NVlut fdUcj dill ])r JotiTiMQ commit when ho uid The 
treth Hut lomry prodoece ranch Rood. A men RitM hilf » 
pthica for a dUh of p i e r a tiree bow ranch panleoiDg doc* thi* 
occaihml" 

IfL Borne year* ago a man waa tried fre stcaiing a hara and 
wa* aerpHted open the proaod that what waa prored agaliut him 
waa that be bad alolcn a portion of a bam. (Ilf J/erpm.) 
t\Tut fallacy traa arerWed by the rcnlkt t 

IS. r xamloe If it l>e tme that all men and women are player*, 
it fullow* tbit all player* are men ami women, and that, therefore a 
great player ooght to be a great man 

14 What fallacy doe* Blr A U Ward impale to Uacanlaylo the 
following peerage from the Camhr*d^ I/i$lorf pf E»y\nX LUtra 
tvret 

It cannot be denied that while b (hi* DeTer*«nding proce** of 
refwareli, like a great adroette gifted wHh the faonlty of aweeping 
ererything bto Id* net eiccpl what be has oo deaire to 6nd there 
he nerep loat light of fact* tliat would be of t»e and of rtloe to 
hbn he on occatkm, omitted to (wing in fact* adrerse to hi* coo 
cloalooi. 

15. Exarnbe the followbg^ 

Oj«nueI/or tA* De/tnct It 1* aald the pcUooer bad aece** to the 
till bat *0 had tereral other* i that lie ipent money freely soon 
after tb* theft waa commiUed but he may bare rtcelred fned* 
from a legacy from wbobg a bet, or from good fortune at carda 
tliat be lie* been proved guilty of theft on a prevloos occuJon bat 
remember the proverb, ^ once bitten twice thy tliat be wa* the 
laat to leare the ihop the eveobg before the beft waa dkeorered { 
but it k not prored that the theft waa committed at that time. I 
fubmit that none of theao fact* prove* him to be guilty 

is. Uention with a abort esplaoatioQ of them come of the 
fallaoia* that are inddental to the procen of lodDctloo. 

O L 
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Q-OESTIONS AND EXERCISES 


CHAPTER Vlir 


1 Show that all observation involves selection, ]udgement, and 
inference 

2 Discuss the nature of accurate and adequate observation, and 
indicate, vvnth illustrations, the mistakes most easily made 

3 Discuss the nature of scientific instruments, and explain 
“ Skill in modern laboratory work is as far out of the reach of the 
untauglit as performance on a musical instrument ” (Alihuit ) 

4 Distinguish between Observation and Experiment To nhat 
class of investigation is each applicable ? Is it correct to speak of 
‘ Fallacies of non-Observation ’ ? 

5 Why 18 it that sciences that are mainly dependent on Observa- 
tion are at a great disadvantage compared wnth those in which 
Experiment can be largely employed ? Give instances of the difii- 
culty that may arise in deciding where to draw the line between 
Observation and Inference 

6 Comment on ‘ It is possible to work several hours a daj for 
j ears in a scientific laboratory without being trained as an experi- 
menter ’ 


CHAPTER IX 


1 State and illustrate the chief classes of relation between facts 
established and used bj thought 

2 Explain what is meant by generalisation, and indicate, with 
examples, the liimts within which it is legitimate 

3 What do jou understand by ‘scientific’ thought and know- 
ledge ? 

4 Induction has been described as a procedure from the known 
to the unknown Is that description adequate '' If not, can jou 
offer a better description of Induction ? 

5 Describe and exemplify the three stages m the Deductive 
Method of Induction 
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C ITjTwth'^f*, an ! pJr** t-mja Ir^t* f >f Ju^ciop tH« Talne 

nf a Ilnw il«H! FocUl anploj ilmo ? 

7 I xamlcH* \ f»cllity (a frainlof: If atlrwW with 

an ^^a^l farilily la Ujnnp tU^ a I In »»Iko Urnj- btrt *rfTftI tlt^r 
tcra l< OB? ( { ll^ iDOit Taluklilr quilitl^n a pi 0 r*< ] licr cm pn^vrf ^ 

P ^tato a dculj a rr*o can llic aitorc of an analnpcal arpi 
in^U Cire an In tancy tal n frvni oatoral adcncc of tuch ati 
aipnmcnt. 

9 rxjJiln fn p-ncndi atian ibarr'ctnl-fancrHlwTepreat exfpn 
atvl litU lat«*lnn, whctra la anal »p) wc rtlv m«n lh« great 

iotcfl loo the extenii vn I'eh g < f aiaafl accoanl 

10 hat la meant l <7 the atairmcot that in analogfal argmnmU 
ne aigoo frj<iUttln from I artlroUr to Parllrnlar Itui impJtnllf 
from I articalar to PolrrrMt f In tlw coom* of y nir an wet glre 
an example of aa argttitKnt lor Analogy 

n hat <b yoo noJmtaotl l»y a worLIsg bypotl>r«ia T Olre 
examples. 

12. What U meant by Icn|«erfe<t ItflDctloo ? In partkolar 
eooahW wlrether Iinjwrfret ImlacUon Ineoltea a prowi of Ihnlne 
thni 

13. Giro a crltkal account of Induction 1 y Sim|r)« Ennmcratloa 
axnl ex]4ala jccd^ly wIktcIq lien llie TaJue of moltipl^'lng ubeetva 
tJona Ja Gw courw of aa lodocUro Inquiry 

14 In wbat parta of tha indnctlre ptoce ta h tMe rntnUiI imliattvt 
eapcdally raloable? 

lEt. If yen recelred a namW of asonynuma lettera what atepa 
voalJ yon take to illacorer vlio aeot them ? What erhJence wonU 
you regard ai ffnlBdeat to eataUiah (be gnlll of a pmon yoa 
foapected? 

1C. Clcoro reUtea that a prfaooer, " baring apent his entire life in 
a dark dongeon and knowing the Ilglit of day only from a alngle 
ray which paased through a ficaure in the TiwII Inferred that If the 
wdlwere remored aa the flatore woold no longer exUt, all light 
woaU bo eiduJed (L«ly ) 

Analyie the Inference and show clearly wltera It failed 
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17 Test the N uhdity oC the following nrgunionl . '‘Jeffrey [the 
tUvarf] W'ae bora in the pariah of Okohaiu iu <lu8 counfy, where hiH 
father wmib a \eiy proper man, bioad Bhouldorccl and ohcBfed, though 
hiH Bon never arrived at a full oil in stature 

It BCciuB that familioB Bomoliinofl uic ehocpioiod, as in brniiiB so 
in bulk, that no corlaint}' can bo coiichidod fioni such allorimtions ” 
{Fnlln ) 

18 Disouhs critically “ The llov llildoric Fiiond voiiohcsfor the 

gcnuinoncbs of the follow'ing elory . ‘ In the villago of S , 

near Hastings, there lived a couple wdio had imiiied their firBl-boiii 
girl lloloii The child Biclconcd and died, and w’hon another 
daughter was born, she wuis named after her dead sister, But she 
also died, and on the birth of a third daughter the choriBliod name 
was lopoatod This third llolon died, “ and no wonder," the noigh- 
bours Baul , “it waa bocaiiBo the paients had used the fust child's 
name foi the othois " ' ” {Clodd ) 

19 “ I am a Jo^Y. Hath not a Jow' eyes ? hath not a Jew 
haiulB, oigans, dimonsioiiB, eoiiBOB, alTootionB, )>a88ion8? fed with 
the Banio food, hurt with the same weapoiiB, Bubjoot to tho same 
diBoasoB, healed by tho Bamo moans, wanned and cooled by thosamo 
winter and Bummor, as a Chiistiaii ib? if you prick us, do wo not 
bleed ? if you tickle ub, do wo not laugh V if you poison ua, do w'o 
not die? and if you wrong ub, shall ivo not lovongo ? if wo are like 
you 111 tho rest, wo wull lOBomblo you in that” {Shakc'^peai c 
ilfci ohaui of Fomcc ) 

Examine this roaBoning logically 

20 CoiiBulor tho natuio and force of tho following inforonco by 
Sherlock llohnca — 

“ ‘ 1 perceive that you have boon ninvoll lately Summoi colds nio 
alw ays a little trying ’ . 

‘ Ilow' did yon knoiv it ? ’ 

‘ Your Blippors aio now',’ ho aaid ‘ You could not have had them 
luoio than a fow' wooks. Tho Boles w'hioh you are at this moment 
presenting to mo are slightly scorched For a moment I thought 
they might have got w ot and boon burned in tho drying But near 
thonmtop there is a small circular wafci of paper w’lth tho shop- 
man B luoroglyplucB upon it Damp would of ooui'so hai o rcinovod 
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\ oa lud then been fItUop with your f«t out blretcLwI to tlio 
Ore whtcli a man wonIJ hardly tio oren in ao wet a Jtme aa thia if 
he were in hia fall health (/( Coman Dcjle : T\e SfecHrebera 
C/rrt) 

21 Comment on the fcUowinp “Tlw Indoctlve method liaa 
been practiced over el&ce the bcRinnlnff of tlio worll Iv ererv 
linman being It U coDrtanllj practiced bj tbo moet igoonat 
rlown ly the moet tlKHJglitleea acboolboy ly the eery child at the 
lireaat That method leada tbo clown to (be conclimon tint If ho 
aowa barley he aliall not reap wlieat Ily lliat n^ethod tho aclrcRl 
boy learn* Uiat a elondy «l*y tbo be*t foe catching troaL Tlrt 
eery Infant, wo Imagine h led liy ipdnclion to expect milk from 
bU mother or norae and none from hb father (^armloy JSaatrjr 
on Bacon ) 

22. Try to aolro (he problem in tho pawago marked (*) wlthoot 
looking at tint marked (6) Then cotD]«re yoor eolntlra with that 
giren io (6) 

(a) ** SappotQ a omsber of boya are in a field playing football, 
wboM anperfloona gonoenla are lying about ererywbm in heaps 
and anppoao yoa want for aome rcfuoD to DrKl out io what order 
the boy* arrired oa (Uo grotmd. How woald yon aet about the 
hndneai?" 

(li) “ Sorely yon would go to one of tbo Iteapa of dbearded 
dotlma and take note of tho fact that tbla boy a jacket lay tender 
that boy’s walatooat Moving on (o other beeps you might diacover 
that In some caaea a boy bad tlirown down bla bat on one heap, bb 
tie on another and ao on Tliis wonld help yen all the moro to 
make ont the general aeriea of arriTali. Tea, hot what if aome of 
the heaps showed tigna of liavlng been npaetf Well, you moat 
make alloiraocea for tlmee duturbaocea in yoor oolcnlattooa. Of 
coarae, if aome one had doHberately made bay with tlto lot, you 
would be nooploased. He diances are, howtrrer that given eoougli 
Iwapa of dothee, and bar inteotlonal and ayatematk) wreokmg of 
tlwm you would be able to make out pretty well which boy pre- 
ceded whkh though yon could hardly go on to aay with any 
preojson whetlier Tom preoeded Dick by half a minute or half ao 
hour" (VflrWl AnAmpolo^jf') 
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CHAPTER X 


1 Comment on ‘ The use of classification is to fix the attention 
upon the distinctions -which exist among things , and that is the 
best classification which is founded upon the most important dis- 
tinctions, whatever may be the facilities which it may a-fford of 
ticketing and arranging the different objects which exist in nature ’ 

2 Explain briefly the relation in which Classification stands to 
Induction Give examples in illustration of your answer 

3 State carefully wherein the utility of Logic consists If Logic 
18 defined as the Sctence of Reasoning ought the logician to take 
account of Classification ’ 

4 State the rules of logical division, showing by examples the 
meaning of (a) fundamenium dtvisionts, (b) exhaustive division, 
(c) cross division 

5 What IS meant by a Natural Classification ? Illustrate your 
answer by means of a classification (o) of Terms, (b) of Propo- 
sitions 

6 Distinguish briefly between a classification for a special pur- 
pose and a classification for general purposes ‘ All classification 
implies abstraction ’ Explain this statement. 

7 What 18 a Descriptive Teiminology? Mention any sciences 
which suffer from defectiveness in this respect 

8 When is a division inadequate When indistinct ’ And 
when not arranged according to proximate parts ? 

9 What are the charactenstics of a good logical Division ’ 
Cnticise the following Divisions — 

(a) Pictures into landscapes, sea-pieces, portraits, and ivater- 
colours , 

(?)) Ships into sailing vessels, liners, and men-of-war , 

(c) English coins into sovereigns, half-sovereigns, silver, and 
copper , 

(d) Matriculation candidates into those who pass well, those who 
fail badlj , those who are near the line between passes and failures, 
those iilio pass in Logic, and those i\ho fail in Logic 



qrc^no'm a^ii ricuciBia* T27 

10 l*. Or />/4wl^ r »nl wh»l «* lB»‘ chief 

w»ji in will h • IW-flaltl-m tn y f«{| in il« r-nrivHr T 

rirlftln with rxsrapJr* »HT4nupr« Kcoml by <1 fltt 

me • f*'r f t«» /f rf < r* £mi»i 

11 In wb»t rr»p^« tin Oh* JrfinltlMi* ihii orettf Id MVticn 
Hiffrr (rvm, cr fill fhr^ of wliU I* *Icb16^1 I 7 drfloUimi In lu 
trcl tiir*l ? 

12. Di*nj^ llir plfcc** of IVQoliW) In rom*! 1/Opc and uy 
bow d flnllJoB^ arc o\ talrvr«| and an lopwilly Intrd, 

13 riplalo M rklcAtioni of ©ur dermilion arcompany thr 
ptnerr*. of ktmalrtlpr How can UiU be if IVAoliior) i< th 
rxpiwitton of lb« connoiatloti of a anil cconeUtinn con^la of 
tHo«e altriiiut a nf ahHt tUo name i* a muk in the pTBeral mhul ? 

14 Ilia tralr Tlte iodwctlTo metlioJ of drQnltkm coHecta and 

comparta lrv«(atM<~' aa vanr'l a p>H ihlc of tite appboation of the 
term to ho drQoed, tbrir coromon alirihulo* rt»locn lhe*« to 

the aunrJrct e xpreMkin as I arrangra them in appropnate order 

The inrtlux! of drteTroioatioQ nfm the imn to a higher daea, 
d tennlBei by nKrredre addition of marka ita fr*goate genera 
etprdally ita (roilroam geeo* and llren add* the muka that dla 
UoguUb ll from Ita co-oedmatra. 

1& Rule the UlatinctloQ betwem real and notaiaal dednlUona. 
\aQoUto \ deQoitkra erpreraea the analyaia of theconnoUtloQ 
of a term, anl a diritloo ex p re wa ih* analyala of iU denoUUmi — 
the former analyaea the meUpliyaJcd whole or whole of eoniprt 
hentlon, Into iU parU U>o attHhotea coaUinetl In it*— the latter 
aoalyaea the logical whole, or whole of exteoalon Into Ita parta, the 
ohjflcta conUinoil under It — tli© former etatea what lerma memo 
an 1 thtn make* aymbollcal cognltlom clear and foil, — tho latter 
aUtea wlut terma name and makea knowledge complete and dla- 
tinct — (leTiniUcma aid dirltloiu are connected with the art of 
logic, rather than with the science an \ tie not formally obtained 
or formally redfled. 

10, Definition la formal and direct Diriaion ia by compariaOQ 
material and Indirect By roferooco to eiamplet bring oat tho 
meaning of thia etatemenL 
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17 Discuss ‘ Definition is by no means an arbitrary process 

Can the same be said of Division ? 

18 Consider wbether the followmg are good definitions — 

(a) ‘ An oblong is a figure whose opposite sides are parallel, and 
whose angles are right angles ’ , 

(&) ‘The Pygmies are the inhabitants of the great forest of 
Central Africa ’ , 

(c) ‘ A woman is a rational being ’ 

19 How are definitions obtained ? Decide which of the follow- 
ing things IS to be considered a house, and why — namely, stables, 
cowhouses, conservatories, sheds, lighthouses, tents, caravans, hulks, 
sentry-boxes, ice-houses, summer-houses, and parish pounds 

20 Give a list of the Predicables, and bring out clearly the mean- 
ing of each in modern logic 

21 Explain what is meant by Inference Mention some of its 
propria and separable accidents 

22 Distinguish between general and not general knowledge 
Which of the Predicables have reference to knowledge that is 
general ? 

23 Explain the relations between Genus, Differentia, and Species , 
and illustrate the principle of defining a species pei proxmum genus 
et dtfferentiam by givmg two correct definitions of the species 
sguai e 

Give also examples of faulty definitions which do not violate the 
above principle, pomting out the nature of the faults in each 

24 Give the proximate genus for the following species — Mass, 

triangle, plant, hound, monarchy, science (Jevons ) 

25 In what respects are the following definitions, or some of 
them, defective ? 

(a.) ‘ Logic IB a guide to correct reasoning ’ 

(b) ‘ Logic IS the art of expressing thoughts in correct language ’ 

(c) ‘ Logic IS a mental science ’ 

(rf) ‘ Logic is the science of the regulative laws of human 
thought ’ (Jevons ) 


qcrtriojm *j*i» rxr*<*i ^ 

tllM’Tni \I 




1 Tiv<* )i»w ta 1*^ iMo if* •“ vtIaj\ 

mml of iWrtlcaJ cml fil rrM\u*\ Vn^wWRt 

2. Uliatdoyrtl oaflrnUnl trj* • I iw pf S*larpt *^c*w fif' 

foil/ hj mPOD* of »a rxsmrt^ Ok* waj In w!iVb IMt^iWn iot 
tWodion cora^dn© ia r*uUi tiUR antb a !»» 

3. \n«l dn jTja tmr^n*t*wl Igr thfl of \Jol»'‘'T 
Dhtbpoi^Ti iritb Pi*rD[i1« M»c<‘OfXrtf an 1 prrtttp*-n fl r»n— a. 

4 DirtJopttWi belwwi (h p'‘|«Ur an! lU<» I 'll* cal c»p of ibo 
tmn Cao*<“ Ol’fc ^ fa Ufvon of a can*o In 0i Io;;k *J e of 
tiro imn 

6. Ditllntjakb bctawr ellrrmUrf from Pwa»iT<»f cin-^ !• 
tl« aaioe elTecl ecpr runj* doo to cao*^ f ITloilralP 

G DpQoo tbe (enni Cm form ty and CtfaM and rIta rumpl'^ 
ihowiog tiro rfrlhiCtloQ belweco Cimm/ IT^f/onnlf '• and Unlfofm 
Ufeaof a^Arrltioda 

7 IMatbpi1«h bdwwa an ttafpcrtfrnl a and lliorrtaf^ of 

an ercat. Wbal h meant wlwo It I* aald that Iho carne of an f ffirt 
b dbcorered by a |iroo«H of eluolaallofi? 

e. ^Tiat ia a AypotWfi ? Howla afiyrotLpubTfrlGeil? Wltlcb 
of the emjdrkal methcnU b fniltfol InliypoOti-*^? \\liWim!;;hl 
welnUy bo etojJoyoil for Torificalkro of a hypothtalaT 

9 What li the Canoo of tbo Method of ne^!Jo«f niro an Id 
tUD« ot th« emr5ojm>ent ot ihU M«tI>od 

10 Wlrat U the fimction of tbo aoKralletl IndoctWo Method*? 
Contmt tbo Method of Din'erenco with tho Method of Aproment 

H Dbcnaa thit eHUdam of tlio Method of I>irrerrtH>o : If w© 

dW know that A waa the catwe why reaort to Uro method at all? If 
wo did not know tbla, how did wo flrat hit npon A wit of all the 
lonumenWo anlecedenU, In order to exclodo thb ooo from the 
•ocond Kt or exTicrlicient 7 

11. lUoatralo the Vetlrod of CoocotnlUnt N ariatlrma na cinnJoj e»l 
la odontlflo lat^alry 
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Explain bow tins method could be treated as an extension o£ the 
Method of Difference 

13 By reference to scientiffc instances of their application bring 
out the difference between the Method of Concomitant Variations 
and the Method of Residues Why have these Methods been said 
to be forms of the Method of Difference ? 

14 Explain Mill’s Method of Agreement and Joint Method of 
Agreement and Difference In what way does the ^ipplication of 
the latter Method avoid the imperfection of the former ? 

[N B The ‘ Joint Method ' is Mill’s name for the Method of Agreement 
in Presence and Absence ] 

15 What IS the difference between ' Inductio per simplicera enu- 
merationem ’ and the Inductive Methods of Agreement and Differ- 
ence ? 

16 Employ litoral symbols to make clear the relation that exists 
between the Joint Method of Agreement and Difference and (a) the 
Method of Agreement, (b) the Method of Difference Which of 
these methods can be employed when no appeal can be made to 
experiment ? 

17 Carefully describe a scientific instance of inductive inference 
Does every inductive inference involve a hypothesis ? 

18 Show the different methods which might be used to establish 
the fact that the volume of a body depends upon its temperature 

19 How would you set out to discover the relations between , say, 
temperature and volume ? 

Explain carefully the logical character of the methods you propose 
to follow 

20 Examine — 

(a) ‘ By the needle you shall draw the thread, and by that which 
18 past see how that which is to come mil be drawn on ’ 

(b) ‘ For when one’s proofs are aptly chosen. 

Four are as vahd as four dozen ’ 

21 Jlention various applications of the term tnduchon 



QttcTnoK* AJcn ctwcH'M, T31 

*’2, ri«lnln'* thh ira*rmlnp •n'l I'Hrmiinii lltP MftItM (nf 
SlfJli'v! ) in whvh Jt rcmfntm — 

If wr ctnlil Oo 1 l»ro I Qvnn la pnpuUtlnti in Ih/* prn- 

portion of p- »r h) rHit« In iIh* MnrUnt^ of t! p^pl to tn-ppl 
itIi f ono Willi Ultlo oatnl v fpliff iIip oihor willi mtirli oal*dooT 
rrllpf w<* rolcljt Infrr lh*t If t1»*m w* s lift r**no*- in ihf tramliOf 
of paupof* tli^ HifTcrrooo wnnti I'tol iMy «la to t!|p mpthivl of 
•HniinI Irattoo Mpoinill^ If no other re v n coolfl In ii««len«l for 
Iho Mcr«i of piopotunu 

23 ttamlofl the f T1 wine p|-il«nenl — 

(o) Tlut the pnn ro*o ^^«tcnLlr in fw> pni* f that Iw will fi«e to- 
morrow 

(&) It I llio rt*r> 

Thp*tvx»l TO as co'efn our ronrlllloor 
IJ<« otw N-|friu(o ami ro*t« rmil I in t I>eprt 
budi dlfl’rrcnt I •nes 

( ) A c«o<4 U moTP than anootocMleatan I other than a rtaaoa 

*'4 **Tlw pU« of A pUnet tl • pren time h calculated I y the 
law of crmritalion if (t N half a «*«md wronp the fjult la in the 
lostruraeni ihaolMerrer the clock or the law now the nwro oh- 
pomtkma aro ma Je th« miKi* of thl< fanlt I IrfooRhl home to the 
lodromcfil, the ol»-frrcr and tlic clock (II K C/ljfoni) 

Explain (hf^atataraent, and {•rlaf^otrt Ita implications 

2j What coodmloa can l>o drawn from the following* panage 
and bj what metliodf P 

** In all onbcalUiy coentrlee the greatexl ri k [of forer] li run 1 y 
•looping on ■bore. la IhU owing to tlia itate of the l>ody dtmng 
•leep, oc to a greater abondaoce of mla«ma al aueb timea P It ap 
pearl certain that Uione who etay on board a tpibcIi though anchored 
at only a abort dlatance from (be cooat, generally colTer leaa than 
thoee actually oo ahore. {Danrln: Joimtal f Voya^ nf ITMM 
IJtagle ) 

2G Analyie tlie reawolug In tlie following patngo from Lord 
Uacaolaya ipeeoh on National Education (1847) and eatlmate iLa 
force I lay tlien, Sr that, If the science of Ooremmeut be an 
experimental ecionce, thla qoeaiion U douhleth We are in a condition 
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to perform the inductive process according to the rules laid down in 
the Novum Oiganum We have two nations closely connected, in- 
habiting the same island, sprung from the same blood, speaking the 
same language, governed by the same Sovereign and the same Le- 
gislature, holding essentially the same religious faith, having the same 
allies and the same enemies Of these two nations one was, a hun- 
dred and fifty years ago, as respects opulence and civilisation, in the 
highest rank among European communities, the other in the lowest 
rank The opulent and highly civilised nation leaves the education 
of the people to free competition In the poor and half barbarous 
nation the education of the people is undertaken by the State The 
result 18 that the first are last and the lost first The common people 
of Scotland, — it is vain to disguise the truth, — have passed the 
common people of England Free competition, tried with every ad- 
vantage, has produced effects of which we ought to be ashamed, 
and which must lower us in the opinion of every intelligent foreigner 
State education, tried under every disadvantage, has produced an im- 
provement to which it would be difficult to find a parallel in any age 
or country Such an experiment as this would be regarded as con-' 
elusive in surgery or chemistry, and ought, I think, to be regarded 
as equally conclusive m politics ” 

CHAPTER XII 


1 Arrange the experimental methods in the order of their efficacy, 
and mention the fallacies incident to each 

2 What IS the difference between positive and negative instances ? 
Illustrate your answer by reference to the symbolical representation 
of the Joint Method of Agreement and Difference 

3 ‘No one of the Inductive Methods will logically establish a 
genet al proposition, and general propositions are the only propositions 
of value in science’ Discuss this theory, and exemplify your own 
view by reference to the IMethod of Difference 

4 Point out the part that Deduction plays in inductive inquiries 

^ 5 Why IS the process of inducbve discovery incomplete without 
1 enfication ? Mention at least tuo ways in which Verification may 
lake place Give examples 
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QCiamoH* jLwn exi:boi9K« 

C. rotnt oat lb« reJatkm that *»1 U b^lwwJ 

\triQcatioiu Mfotlon wvmoof the fonn*tliAtc*ch of lbf*o pft<rt*c* 

nuj Uke 

7 Wli»t two mood* o£ lIjrpollietlaJ hj-lloRUin mo In OHnmon 
tue? ud whtt are Ibo folUde* which are ctunmltted by their mU 
oaoT QIto cxatnplca. 

8. Defioo and rIto exampica of a CofiitroctlTo a»d a DcatriidiTo 
Hypothetical SylloglFtn 

9 IrtallBffBWi llio bi«/bj totlfn* frora the w\cdu$ tollmio piircn# 
la the coodaiton in the fomer ^llogwra ucccmnly a DcgatlTo 
propoaiUoof 

10. Coroment on : “ AoRtnlo Comto aalJ that ' Prerhilon b the teat 
of Ime tbaory 1 ahoald aay tliat It la one tt$l of troo theory and 
that which la moct Ukdy to atHkothopoUlcaUenUoa. Cobcideoce 
wHJi fact U the teat of tnw theory Iml when the rwnit of theory la 
annooixred beloraHaodf there can be no doeblaa to Ute nsprejudleed 
fpHt in which the theorbt Intcrpreta the reanlti of hla own tlieory " 
{Jrvont ) 

11 Wlut b meant by a probable coodnatonr Dbeoat Dbhop 
Datler’a Baying : rrohaUiity b tho gnldo of life 

12. Dittlagobh between Bridence and Proof Can either — or 
both — be etrangtheciedp If to, how P 

Ifi. What b the nature of a dltemraa, and what U meant by for 
maJly * reboUlDg ooeP In what other wnji may dOemraatio argn 
menta be met P QIre exatnplea. 

14 The foUowhig metliod of reaaonlng bu been aometlmes 
adopted to eatablbh the truth of Newton i lavra of motion 

The tlmei of the eol l p a ea are cakoltted by aMmnlng that Newton ■ 
lawa are ooiieot Now the caloolated timea agree with the obaerred 
tlmea therefore the lawa are tme. 

QIto a/omoi atatement of tbU argranent, and eay whether yon 
coDiidaf it oocToot. 

16, How oan a dedaion be reached between two riral hypotheaea 7 
Qive an example. 



334 


QUESTIONS AND BXBECISBS 


16 Criticise the following arguments — 

(a) ‘ Since there are so many people on the veige of starvation, it 
would be well for the country to give up producing luxunes, and to 
produce only necessaries ’ 

(b') ‘The athlete should bung to bear all the attentive force he 
can upon his muscular movements, for concentration of attention is 
most useful in enabling us to perfoim our work ’ 

(c) ‘ He speaks the truth, and a man who speaks the truth is 
always worth hearing ’ 

(d) ‘ If Mr A IS not in time, he will not be able to perfoim that 
ceremony , but we know that ho always is in time, and, therefore, he 
will be able to perform the ceremony ’ 

(e) ‘ If we cannot go by rail we must go by car , it is clear that 
we must go by car, and, therefore, we cannot go by rail ’ 

(f) ‘ Darwin must have been very unhappy For he said that he 
would feel very happy if he had only to observe, and not to write , 
and we know, of course, that he wrote many books ’ 

(^) ‘If observation and constructive imagination are essential to 
sympathy, Mr B has the sympathetic disposition, since he possesses 
those capabilities in an emment degree ’ 

(/i) ‘ If the French exchange had been against England, Mr X 
would have lost by that transaction , but Mr A’’ has lost by that 
transaction , therefore the French exchange must have been against 
England ’ 

17 Put into logical form and cuticise the following arguments — 

(а) ‘ If one of the Powers increases its naxal force it follov s that 
it will he in the interests of the other Powers to increase theirs ’ 

(б) ‘ Granted that the laws which govern the inds are once dis- 
covered, aerial navigation ivdl be practically free from danger ’ 

(c) ‘You had better not WTite a book on that subject, for those 
Mho agree with you do not Munt to knoiv any more of the subject, 
and those who do not agree with jou -will not read Mdiat you have 
MTilten ’ 

18 Analyse the following arguments and determine their ivorth — 

(a) ‘ If he had to -wait at the station, either the tram M'as late or 

his Match had been gaming , it Mas found that his watch had been 
gaining, and, therefore, the tram Mas not late ’ 



Qm»Ttonfl AKO rxrncist:* 
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(&) 'CaDA(U DO Dar^ Foru tong aa tbo Lnlted 8 uteiare 
fnendly towinla bw oo wry H necwary ar»d if crer tho Unltwl 
Bia(e« iboold decMe to Inrotla Ctiuda, no 0 AT 7 cotiJd pnTeDttbenu 

(<■) Thin lothor U certainty confuitcrL If I umloretaod his book 
rigblly be U confotcil In Ida tfainkiog and if I do not onderataud It 
tben he ie confoaod In hU writing 

(d) At tliQ trtTellert Utre tmrcd, and If it boil gone well with 
thiCT tliey woold bare arrived, it is clear that no accbJeut can 1 are 
happened to them. 

(a) Agrlcnltunals mart be heavy loaera, for if the aommer fa 
dry they lose throogh the withering of the crops, and if tho turn 
mer fa wet, they loee become Uie crops do not ripen. 

(/) If the fifth propontioo of Eocitd is not true it is not worth 
the Ubemr expended upon it Int it fa tmo, and therefore labour 
expended apon it u not wasted. 

{g) The cool (ax most be right bccaose if it rafaea pricoa, it 
beDefitx tiro prodocers j and, if not it doca do harm to tbo conrnmera. 

(k) ' Lying fa the reaolt either of vanity or of cowardice lieDce 
thfa extravagant lioaiter mart be a brave fellow 

19 llioxtrate wIUi examples A dilemma fa often fallaacma be- 
caoae ono of tho poaafble alternatives is omitted 

20 Examine these inferences, sod name them — 

(a) \oa sbonld be women 

And yet your beards forbid me to interpret 
That yon are eo 

(h) If yon had been an Athenian and I a 8enphian Doitber of 
08 wonld have been famooa bat I am famooa. 

(c) Hen most be governed by force or by reason but not by 
force, for they will rebel nor by reason for few Itaten to it there- 
fore it U imposeible to govern tliem. 

(d) If powers divine 
Behold oar human ootiona, as they do, 

1 doobi not then but Innooence shall make 
False aoctttttion bloah. 

(«) Then let ns aay yon are red, 

Becanae you are not merry and twere u easy 
For yon, to laugh, and leap, and My you are merry 
Becainse you are not sod. 



336 


QUESTIONS AND EXEEOISBS 


(/) “ Dr Johison ‘ No honest man could be a Deist, for no man 
could be so after a fair examination of the pi oofs of Christianity 
I named Hume Johison ‘ No, sir , Hume owned to a clergyman 
in the bishopnck of Durham that he had never read the New Testa- 
ment with attention ’ ” 

(ff) ‘ I could teach you 

How to choose right, but I am then forsworn , 

So will I never be so may j^ou miss me 
But if you do, you’ll make me wish a sin. 

That I had been forsworn ’ 

21 Analyse and estimate the value of — 

(а) “ There is no danger , for if what I relate be done well, it is 
convenient the world should know it , but if it be ill done, all good 
men wiU thank me for discovering it , and they themselves being 
seized with shame for what they have done, will do so no more ” 

{Erasmus Colloquies') 

(б) ‘ If all men were capable of perfection, some would have at- 
tained it , as none has done so, none is capable of doing so ’ 

[N B (1) In a destructive hypothetical syllogism, the quantity of the conse- 
quent of the hypothetical premise and that of the categorical premise must be 
contrary or contradictory 

(2) The conclusion then justified is the contradictory, hut not the contrary, 
of the antecedent of the hypothetical premise ] 

CHAPTER XIII 


1 Discuss i ‘ All sciences tend to become more and more Deduc- 
tive, they are not, therefore, the less Inductive , every step in the 
Deduction is still an Induction The opposition is not between the 
terms Deductive and Inductive, hut between Deductive and Experi- 
mental ’ 

2 Define (a) Immediate Inference, (6) Mediate Inference 
State, giving your reasons, under which heading you would place 
(1) Contraposition, (2) Hypothetical Syllogisms 

3 What do you understand by a syllogism? How is it that 
when M is predicate in both the premises of a syllogism the major 
premise of the syllogism must be universal ? 
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4 In ertry m W8 drop from * complex •titcraenl fome 

portlna not de*lreJ ti tlie moioeot. FxpUlo thU aewrllon, and 
niiulnto your tnnwer by refcrenca to the caw where both premiaea 
are alopdar propo^itlrma 

f» If tlw pretnUe^ of a Talid ayllopl in are falie do« that make 
the cot>do«lon falw ? If tbe prenueea are Ime, mo^t theoooclasloti 
belmo? Oita eiatnplet. 

C Trace carefolly the connexion that exiata between the Dtcimrt 
ftf iimnl ft mvUo and the ordinary ruin of the ayilogiato. 

** If the ctmclo^oo of a aytlofpam be uniroraal ia it poaaible to 
have till tni<lina term diatribmed twice hr the premim? 

8. Explain, on the moat /general gnmndt why no conclailon can 
l>e drawn (n) when both premleea of a ayUo;^m are negative 
(&) when (he middle term la not dUtrllmted in either premiK 
IIlu*traie yonr aoawer 

P \\hat pasdple (a appealed to In tJie rule that do condtulnn 
can be reached from two negatlra premiaeaT la it ever poodble 
with the oecQirence of a oegatire pertlele b both preraJiee to draw 
a Talid ccmeloiloa Y 

10 Can the ■yllogiello role coocerabg the UnpoaalbQlty of draw 
log a coocinlon from two uegatire pretnhwa be regarded aa a 
corollary from the role coocerolng the necesalty for the diatributloD 
once at leaat of the middle term T 

11 Dedoce from the six rolea of the Sylloglara the following 
propoaltiooa • — 

(a) If one promJte ie parUenkr to mart bo the concloakm 

(b) From a particalar major and a negatire mbor nothing can 
be bferred. 

12. From the geoeeal raiea of the lyllogiam dedace the rale 
that two particalar prcmlaea cannot yield a ralid condailon 

13. Explain Granting that the major premlae iarolrea the 
minor prtWw and the coaohirtoD that la jurt tlie reoaon why it la 
imperatlre to expreaa them tits meaning of the ayOogism la that it 
analyrea the whole aetaal thought. 

o L. 


22 
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14 Discuss ‘I£^\o interpret tlic universality of the syllogistic 
major promise as depending on a complete enumeration, tlic infer- 
ence IS at once reduced to a petiUo princq^n by the direct affiimation 
of the conclusion m the major promise ’ 

15 Examine these statements critically — 

‘It must be granted that m every sjllogism, considered as an 
argument to prove the conclusion, there is a pelilio pimcipii ’ 

‘ Unless the establishment of an Universal Proposition requires an 
explicit and conscious examination of every existing and also of 
overj' possible particular instance, no charge of Petitio Principii, or 
oven of vain repetition, can be maintained against the Syllogism ’ 

16 Examine ‘ Syllogism in no way increases knowledge if 
once the premises are given, which is in perfect agreement with the 
circumstance that no rational human being thinks m syllogisms ’ 

17 Invent syllogisms to prove the following conclusions — 

(o) ‘ Private property should be respected in war ’ 

(6) ‘ No woman ought to bo admitted to the franchise ’ 

(c) ‘ Capital punishment ought to be abolished ’ 

(d) ‘ Royal parks ought not to bo used for pohtical meetings ’ 

18 Construct syllogisms to express the inferences suggested by 
the follownng queries — 

(а) “ Whether men should not in all things aim at perfection ? 
And, therefore, whether any mse and good man would be against 
applying remedies [for public ills] ? But whether it is not natural 
to wish for a benevolent physician ? ” 

(б) “ ■'i\Tieth 0 r it be not evident, that not gold but industry 
causeth a country to flourish ? ” 

(c) “ Whether temporary servitude ivould not be the best cure for 
idleness and beggary ?” {BerLeley The Quciist') 


CHAPTER XIV 


1 What are the four figures of Syllogism P 
Why 16 it that a universal affirmative conclusion cannot be dra^vn 
in any but the First Figure ? 
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Kbow tbit the rolftt of lh« Firrt Fipire (a) cin bo 

dedacod from Ibo r p o ct e I toIm of llw ityJluffiira (i) tro Impltnl in 
the i/k^km cf# onn rlnf/o, 

X Fbew by rcfcretteo tli« nilce of th* Citepnrical BjUopiim 
thil (rt) to the Pecond Fi^nre the tmjor pfrmlee mtut be miiTerM] 
(6) to the TTilnl Fipire t!rt rooclonton tun»l bo partirnjUr 

4 1 rore that (n) in the Tlilnl Figure the minor nitut be tfllrma 
tire (i) in the Foorth Figure if the major ia aOlrmatiTe the minor 
tnuat be anlreml and (c) in the Fourth Flgurr if the minor U 
ifhrmatire the coodarlon mu t I'O parliniUr 

b. I rare that (a) In the Second bigrire one preml>e mint bo 
nrgatlre ami (6) in the Fourth Hgurr if either |<remiM la nega 
tire the major ma t bo aalrerML 

G Derire from die general rule* of the Sjllogiam tlie apeciil 
rulw of Figure 1\ 

7 Explain the dullnctioo between J/oorf and Fiffvre io the 
•yUoginn 

\Viiy are all mooda with an O premira exclodc^I from tbo Fint 
an I the Fourth Figure whDo evrtaJn aynogKma with O aa a preiniae 
are admitte«l io the Second and Third hlgurra F 

B Show diat the mood SAO ia ralld in orery flgnre of the 
aylJogiatn 

^ Find out from tbo general rule* of the ayllogiani to what 
Qgnrea the mooda APE and lAI are ralld 

10 (a) How k it that PIO la alwaya ralid and IPO la oerer 
ralid, if the difference between them la one of mere order of 
premiHa f 

(6) Determine the niloa of the Third Figure, and enomeiate folly 
the cbaractenatica of tbla figure. 

1 1 (a) Qiren I aa ma^ premise, determine by the general rulea 
of eyDoglam the queaUon of mood and figure. 

(6) If the mnemonla of a ralld mood end with a oonatruot the 
•yUogftm. 
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12 Mention any pooulianty of the moods AEO, ElO, lEO, and 
OAO respectively Wiien, and why, do AA as premises give 
(a) an A conclusion, (b) an I conclusion only, and (c) no conclusion 

13 Uctenmno from the rules of syllogism relating to quality or 
distribution (without roferonco to tho corollaries relating to 

the fallacies involved in the following syllogisms — (i) AEE in the 
First Figure , (n) AAA m tho Second Figure , (iii) OAE in tho 
Third Figure , (iv) lEO in the Fourth Figure 

14 Give some evaraplcs of a Strengthened S 3 llogism Is OAE 
in tho Fourth Figure such a syllogism ? 

15 If tho middle term of a syllogism bo twice distributed, m 
what figures may a conclusion bo draym ? What must be the 
quantity of the conclusion ? 

16 What 18 tho difference between a Disjunctive and a Cate- 
gorical Syllogism ’ Mention with examples the moods that arise 111 
the case of the former 

[NB Wlion ‘Disjunctive Sj llogism’ is mentioned the reference is pro 
' bably to tho Mixed Disjunctive Syllogism But, ns this is not explicitly stated, 
it is bettor to deal mth both Mixed and Pure Disjunctn 0 Syllogisms in ansiver- 
ing tho question ] 

17 Distinguish between Durect and Indirect Reduction Is Re- 
duction an essential part of syllogistic docti me ? 

18 State cleaily the nature of rcdticiio ad imposBibtlc, and exam- 
ine ( 1 ) the validity of the reasoning, and ( 2 ) the legitimacy of the 
reduction 

19 Reduce Festino^ Disarms, Camenes, Fesapo, directly to the 
First Figure 

20 Reduce Cesar e, Daiapli, Fiesison, indirectly to tho First 
Figure 

21 Reduce Oesare, Camesires, Camenes, by obversion to Bar bar a 

22 Show that all the moods of the First Figure can be directly 
or indirectly reduced to Barbara 

23 Demonstrate tliat a case of the modus iollens may be reduced 
to a case of the modus ponens What fallacies may he committed 
in arguing from a hypothetical major premise ? 



qrmirt't« AKn rtirttrur^ SH 

9l IM!n^ in 1 U!d tn!»* / Wralmt^lSyU ^ Stmff# 

\Mij' 1 Saritr* ricJofl in O f 

\\|»l irt fajifTT**^! in iIh’ fulUiwlnf;/ Simr 

CjTWT iniJ me 1 f rich ft »nj 1 t Ijr ►lilcd Itopi ta — 

(n) \\1if»«Ttrrf I tHh win* ilntl c I I** tnt tc<I of iDjr m*n 
f»! nntKrt krrp • *»xTTt 

(t) It i* tlinrrrrHi* I trll |wsr]4r ihit lltr la« ire not ja t f r 
U ty onlj- oIptj- Iiir* they ll lok ihrm ju L 

(r) Til vrlrnco of lople U rrry owfoJ it coilJ < n« to d Irct 
ocr 1 Irm*r»ra fiJI*or« 

(<f) 1 »iuill not <t<Tirr tnj opnion from h<x k for 1 hire none. 

{Jtivnt ) 

2fi. FIkiw lint the foIl<minn »iu|;to }«ipo»iii. ni miy l« rrpirded 
M rnliiymrmn — 

(«) If wKl M were I wodJ ri I# 

(t) ** I f I hid m I «< moeh «* toy ndchtoon I v-out I hire been 
t« iponnol.* (//rtWri ) 

(f) \0 Ii» i« ID ileilpemrol of IlWrty id I cooroipfonv of 

hi| 1400*1. 

(ri) TbaJci t>na^ i ked vliii wia tlie mo*t nDivcTKiUy enjoyed of 
lO Iblnf^t, iniwercil — irn|ir for ibrv bare it wlio lure nothiof: 
ri»r (Jrronc.) 

S7 Complrle locli of (lie foUowioir irinniieflU «• may be coo 
lidcml *otmd I«l Incotaplrto ii\IIo(tfm*e — 

(a) Tlie people if l! U country are nifTeniiB from famioe and 
ai ^ on are km of Uie people of lira rounlrj yon mo t be aafTering 
from famJee 

(i) ^larcui Aarclitti waa bulb a good miD and an empeitM- 
liCDce (t follow* that cinpcrof* mav Iw pood men 

(c) Nothing which U anattaloalde without labour U ralmUe 
nme tmowledpe ii not alUfnaUe witli labour aod is therefor* 
Taltuldo 

(d) Baicide H not tlwiyi to Ira condemned frw it b but 

Tolantary death and rolantary death ban been gladly embraced by 
many heroea. (/eroar ) 

If you reject any a* DDBortod pire your reaeon* for ao doing 
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28 State the following arguments m full logical form, and, if 
any of them be fallacious, expose.nnd name the fallacy — 

(o) ‘None hut Unionists voted for this Bill , and ns no one could 
have voted who was not in the House at the time, all the Members 
then in the House must have been Unionists ’ 

(b) ‘ To get into Parliament a man must be either very wealthy 
or very wse , and the Member for X is very rich ’ 

(c) ‘ Do not give any assistance to this man who begs from yon 
in the street , I have investigated many such cases, and they have 
all proved to be impostuies ’ 

(d) ‘ All metals, it is true, are conductors of electricity , but then 
the atmosphere is not a metal, and therefore cannot be a conductor 
of electricity ’ 

(e) ‘ A must be heavier than B, because A weighs B down ’ 

(/) ‘ Since we know that all the crew are patriotic, and that 
none of the crew are cowards, we may infer that some cowards are 
not patriotic ’ 

29 Examine the validity of the follovnng arguments — 

(а) ‘ All the animals have been moved into their new quarters, 
and all the animals have taken kindly to the change , therefore all 
that have been moved mto their new quarters have taken kindly to 
the change ’ 

(б) ‘If all those soldiers endured great hardships, and no persons 
who endured great hardships ought to go unrewarded, then some, 
but not necessarily all, who ought to go unrewarded are not those 
soldiers ’ 

(c) ‘ Mr X 18 a brave man, and we know that none hut the brave 
deserves the fair ’ 

(d) ‘ The attempts to discover the North-West Passage were not 
worth making, for such a passage on account of the ice is useless 
for commercial purposes ’ 

(e) ‘ The Members filled the House and they cheered repeatedly , 
therefore, all the persons in the House cheered repeatedly ’ 

(/ ) ‘ Since some men are born great and some achieve gi eatness, 
it follows that none who are born great achieve greatness ' 

30 Examine technically the following arguments — 

(a) ‘ A successful novelist must have had much personal experi- 
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eaco I few oovdlitj Jure had mooh persoptl experioDoa tberefore, 
few nerellfta are ancceeafal 

(b) Onlf tboec noveilftta who haro had much peraooal experiertoe 
ore aocceeafal ; few novolltta aroeaccesaful tbereforofeWDovdlets 
hare bad nioob pomocia] ezperieoco 

(e) Ko norellat who baa not bad mudi personal experience U 
(Hiecee^ful not a few txorelUtn haro been aooceaafo] therefore, not 
a few nordUta muat hare had mocb penonaj experience. 

(d) TlfO lore of aelf ia aWo to the lore of mono/ for the Jore 
of either of Ibeae objecti b prodoctlre of miaei 7 

(«) lie most be a tariff roforroer, for all t^S retormen bc4d 
then opioiorta. 

(/) That knowledge b not worth baring waco It baa no 
praotioal beanoga. 

81 Point out any fallaokw there maj be Id the fobowing infer 
eccea — 

(a) He ii not a matbematiotan, for be h either a mathemaUcUo 
or a logidao, and he k ondoobtedlj’ a logidan. 

(i) n« ran«t poaa ea a either pmererance or ability for aH 
pemtia who poames either of then gnaliUee lucceed, and be haa 
aocceeded. 

(e) llcQey (a onfol mooey I 0 wealth therefore wealth fs 
oaefoL 

(d) All the eleoton presqnt were In faronr of the bfU aoine 
eleotora were not preoent therefore aoro© elector* were not In 
faroor of the bilb 

(a) He ia anre to do well for be haa lunch praertice in drawing 
both Immediate and coedlate inferences, lod no ooe can expect to do 
well who haa not bod aocb praotioe 

(/) All who attacked the tort w e re killed or wotmded no 
oowarda attacked the fort therefore, none who ware klllod or 
woonded were oowarda. 

82. Analyae aylloglttloally the following reasonings and deter 
mine tbar vatlditj — 

(a) “ I always thongbt him a reapeotable man — ho kept his gig ” 
{Da ATorffOM,) 

(b) That race must hare poeaeased aorDO of the arts of life, for 
they came from Aais- {£k iTorgam.} 
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(c) “ Hib imbecility of character might have been inferred from 
his proneness to favourites , for all weak princes have this failing ’’ 
{De Morgan ) 

{d) “ It IB a greater fault rigidly to censure, than to commit a 
small oversight The one showeth himself man, m mistaking , the 
other no man, m not pardoning a light mistake ” {^Fuller ) 

(e) “ Harmless mirth is the best cordial against the consumption 
of the spirits , wherefore jesting is not unlawful if it trespasseth 
not in quantity, quality, or season ’’ (Fuller ) 

(/) “When all IS said, it remains true that there are but three 
ways of living possible m this world — by working, by robbing, or 
by begging To beg is infamous, to rob is criminal If a man will 
not work neither shall he eat ” (Froude ) 

33 Analyse the passage from St Thomas Aqumas quoted on 
pp 89-90 

34 Analyse and test “ Every one of [the Utopians] is skilled m 
their law, for, as it is a very short study, so the plainest meaning of 
which words are capable is always the sense of then* laws And 
they argue thus all laws are promulgated for this end, that every 
man may know his duty , and therefore the plainest and most 
obvious sense of the words is that which ought to be put upon 
them , since a more refined exposition cannot be easily compre- 
hended, and would only serve to make the laws become useless to 
the greater part of mankind, and especially to those who need most 
the direction of them for it is all one, not to make a law at all, or 
to couch it in such terms that ivithout a quick appiehension, and 
much study, a man cannot find out the true meaning of it , since 
the generality of mankind are both so dull, and so much employed 
in their several trades, that they have neither the leisure nor the 
capacity requisite for such an enquiry ’’ (Sir T Moi e Utopia ) 


CHAPTEB XV 


1 State and illustrate the chief forms of relation that can be com- 
bined without the use of a middle term 



qorjrnox" A*n rtrcn^K^ 3-t-> 

2. Wlul h tW If^riral rlcniBrtiltm of iIh* f >noKTnp 
wcnU t— 

(fl) J/<wf trH>n UT of h5 opiolt n 

(t) If 9My mUttko wm mai<* any no wnttl 1 n ><in' it 

(<) \/nr hy« «orr iiaftromt for t1 at j t«ni /T 

3. TiiJam All rrrry acK rolWctlrr nljcctlro^ 

an* onoo of l]nnn al»*olalrI> irtrajulJ f rtnjJ tTr«l for anil In 
rtMd of any f tJrr rr*t Iwit Ibor hav oirli of ihrro It ojtjrnjrktt* 
an 1 nio«t iTnprr h*o^ 

A Analfw (o) If l^itinp I a lit a RamlJiojf pamlJbp In 
no wioo Ilian lirttlnp 

(i) U royally h tlK* l^rt, tyraoDy >nu 1 1 » wowi uf p rmi 
tnrata^ l»catt« one ii fre-<*muicnco of pjo«l, lli oUrer of evlj 

ft. Tlw Irw It Ip^vome tUo farttifT It went, w> I tlip morr It con 
Ulnol Ui*> tuTTOwrr U toyaino k*xplain on I niiftlrotP Ilia lopeal 
reUttoo UnJi <t<-'WTilr<J 

6 Tim arpunpnt tlul ** A moat I>o 30 from C bpcuo^o A 
10 wn<*a from H tml It H 20 Uillf« from C 1 not 1 'jrfcal, aiHl ttwrr 
fom not accnrate 

Comment, trukbp clear l!» b irlilcli j oo onrliJi«tAfnl topical 
la bo naciL 

7 EipUb clearly why timjJt nurmioM can lo applieil to tlw 
fif>t of tho foUuiring animaal affinnetirr projvMJtiona bat not to ll« 
(wcood — • 

(1) All e<;iinaterml trfanfilpa have tlira thrw anplea t*qoal to one 
aootlrer 

(2) AU CfiulUleral trUnBle*ihaT« tlw ^■coperty tlvalacircte canbe 
tkacribed ao aa to pata throogli Ibclr tliroo convcra. 

8 Analyse anil examhM (a) From fo« Itsli opinlona cornea fool 
bh coodnet fromfooliib conduct the aeTerest dhaatcr and from 
the aeTtrert disaster the most osefol wanunp It U from tlw folly 
not from Ibo wbdom, of our anceators that ’sti Itavo to much to 
learn {DeidJiam ) 

(J) “ Tho liberal reward of labour eoconrapea the bdoatry of the 
eoinmon people. Tlie wapoe of labour aro tbo eoeoaragement of in 
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cliistry Inch, like every other human quality, improves m propor- 
tion to the encouragement it receives ” (/lc?am Sniii/i ) 


CHAPTER XVI 


1 Distinguish the logical from the popular notion of Explanation 
What 19 the difCercnce bctv ecu Explanation and Justification ’ 

2 Examine the meaning of Scientific Explanation Mention its 
vancties 

3 Explain and illustrate ‘ Scientific explanation is often limited 
by the lav lessness of our ultimate experiences , the irreducibility and 
the complexity of our experiences , and the irreducibility of their 
lav s ? ’ 

4 Explain ‘ A science is a body of organised lav s, or truths ab- 
stract, general, definite, reasoned, verified, appropriately classified, 
and properly arranged , it extends perceptions bj' inference, achieves 
quantitative prevision, and systematises knov ledge ’ 

5 Annotate these statements — 

(a) ‘ The method of science cannot anticipate science ’ 

(b) ‘ To find the effect of a given cause, experiment is better than 
observation , but to find the cause of a given effect obaervabon is 
better than experiment’ 

(c) ‘ The ideal of science consists, according to J S Mill, in the 
knowledge of the fewest assumptions, from vdiich, if given, the 
whole course of the world might be inferred ’ 

6 Explain “Every phenomenon is known as the sum of a set of 
relabons The total phenomenon — the attraction of the iron by the 
magnet — is the effect The separate factors, the presence of the 
iron and the magnet, each of which is decomposable into various 
groups of relations to the perceiving subject, and to each other, are 
the causes The same phenomenon can always be resolved mto the 
same causes If the phenomenon differs, some one or more of 
the components must differ In this sense the assertion of the 
uniformity of causabon is resolvable into a statement of the 



<jotirion« Awn r*eBrt«r< 3t7 

fv>^tu]ato ImplicJ in mW rcsvm and «b(rh con tltat^ tlic Ter> 
rciionlnf' pnxt-^ that wo c*n make IJeotkal pfopcKitKm< tn Uonli 
col cavw ” (S r I S<(p\fn ) 

7 1 ijAaln •tpI nia irate L«*ric inre tbo pnnciplri of 

cri-krttoe formal aenl matrnil, eo i of artrotlQc nwtlnvL It ia s 
jwHical rcinjci* «h1 »o art it ha^ f >r it* aabjoct matter UKWRht, 
bfcrroeo erid-mce —it i* |<e ^mlDcntlr tlie thewT’ of pnmf aoU i* 
Imlirectlj' cimcrmeH with tlto e-lrrnrntjs lb« cai’n-s'lon anJ tli« 
effrctlro emtJoymml, of proof 

I<op>o ii llrtdo<I Into kortrul l^ofjir or the Lojjic of Con'o'lcncT 
ami Material Lof?ic or the Ixi;^ of r*|wf>rDcr 


GtOSSkin 


1 between a Tlaal and a \erltal propemIUem. Con 

alniet, where pooiible, real and rrrbaJ propoaittona with tlio follow 
Ingimbjecta aHf lore, non mlfiunta Homer Qoorpe \\ aaliioptoo 
triaoRtm 

3. Write alKWi nolei on and i^ire exampks of— 

(a) An AmpUaUre I rnpneltlon, (4) ui EicJuuto PropodUoa, 
(0 loBnite or Limitative I ropotlUo^ (J) Explicatlre rro^waitlon 
(r) Exeiudvo Propoeitiofi, (/) nemotire Propoaitkma, (j) Analytic 
Proposition, (4) ExponiWePropoiltloiHjfi) EqnlTilcnt PropoaltionB, 
O') IrHleelgnate ProiNMlUonA, (£) Fundaw^enltm rtlalktmlt^ (0 Sab- 
contrary Oppoeitloa 

3 Dflllno PoilUre hegaUro, ainl Priratiro Namea. To wblob 
of tbeae daeMJS woolj yoa aaaign tlw tenna Tdltrt and Alloti f 

i Write notee on ai>d giro ciamplci of — 

(a) Categorematk) Word, (6) Unlvocal Torma, (c) Siibetintlal 
Termt, (d) DlatributiTO tuo of Tenna. 

V 6 Explain the foHowiag terma and ezpresalonfi, aa need in Logic 
Accident, BenoUtion Dlebotomy Analyala- 
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QUESTIONS AND EXERCISES 


fi Write brief iiotCM on, and give examples of — («) Ai gumc7tlum 
adjii(licnui},{b) Ai gumcnttim ad poptdinit, (c) Fallacy of Accident, 
(d) Converse Fallacy of Accident, (e) Pililio incqni, if) Igmratio 
chttchi, (g) Argument from Autlioiitj 

7 Write notes on, and give cxunples of — (a) Exhanstno Di- 
Msion, (b) DiMsion b} Dichotomy, (c) Finidamoiliim divi<7to>ti'7, 
(d) Gross Division, (c) ^letapbj sical Division, [f) Natural Classi- 
fication, (g) Artificial Classification, (/i) Definition geitwi ct 
dijTf)e7i(iam, (t) Genetic Definition, (j) Circular Definition, (^) Predi- 
cablc, (/) Spcc77s prapdicahihR, (m) Genus and Species, (w) Natural 
kinds, (o) Li/i//ia Spec/c'7, (p) Inseparable Accident 

8 Explain and illustrate the meaning of the following teriiis 
(a) Cot7ipnsi(/()/i of causes, (i) Phi7ahtg of causes, (c) Cou7/tc7act77ig 
causes 

9 Explain b} an example in each case the following (u) Com- 
pound Effect, (b) Iteasoning bj Analog}, (c) 11} polliosis, (d) 

Quantitative Induction, {<) Empirical Generalisation, (/) Derivative 
Law, (e) Empirical Law, (/i) Crucial Instances, {/) Crucial Ex- 
jicnincnt, (j) Consilience of Inductions, (Z.) A tends to jiroduce D, 
(/) Dilemma, (m) DestructivcDiIemma, (//) Ilebiiltal of a Dilemma 

10 Mention the Dictum that up]>bcs to categorical s}llo!?isms of 
the I irst Figure isliuw that the conclusions of C<la7C7it and Fc 7 io 
arc jiistifie 1 It} reference to this dictum Cm }ou give adutiim for 
the II V pot beta o Categorical bvllogi^ni, and one for the Second 
Figure <>f the Categorical Sv llogism 

11 Writ' notis on. and give examples of — («) FirLct Figure, 
(/>) ^f<lathc<is prai in/s-^arti/n, (r) Dc-'tnutive S}llogi‘'m, (d) Ah- 
rriffio 77ifuii (<) }{-du:li<iad n/ij)osr7bilf, ( /*) Sin ngtlu ried Svllo 
gi m, a) W eakeie d Sv llogisin, (/i) IIv potlietu o c itegonc il S}llo 
gi'-nt, (f) 'lilt limit-, of L’ p! mation 

12 du-tifv and illii-lr^vt- If v,<> obvtrt the contr ij>o“itiv c of 
the m >ji>r Ilf iitiv f inn of tb* d/fs/iM J*iir im, wt. gi i tin torrv -,iioinI 
mg fmo of ilif dhdt * Jolla g . nd tie 1 itt' r (an hi -'imilarlv 
r dt 1 1 <1 i, 1 lb, furni' r ’ 
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ooUpplnMa, 230-231 
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Awertofy judgment* 45 
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DaU DO bll of bodka, 216 
1 on tide* of moon, 217 2IS 
l>dur tlieo*7 of beat, 231 
Decsiog the qntmtioa 110-123 
Belief, 1 1 41 

Btnihajn on naoioDj and reaaoo 
IIS 

< on qoettkn begg l Bg 
apitheta, 116-118 
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20- 
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ilvdtfe* J/m« animal eleetridtr 
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Buclhij, Mxus field - mioo and 
clover, 2S1 282 
,, Linnn.'an classifi- 

cation, 17fi 

,, Linntean dofini 

tion, 185 18G 

,, ninnner’e compass, 

243 

Biuton on astrology, 67 
Butterflies experiments on, 21 1 , 
223 224 

C ANAL boats, 246 247 

Categorical judgements, 42- 
43, 46 

‘ Causa cognosccndi,’ 10 11 
,, essendi,’ 10 11 
Causation meaning of, 108 109 
Cause and conditions, 201 203 
,, and effect, 200 201 
Changing the issue, 109 110 
Chemistry prediction in, 231 
Chickens oxponmonts on, 211-212 
Church toiver and avindmill, 99 
Circular reasoning, 118-119 
Ciicumstantial endeiico, 133 134 
Classification, 43 44 , 54 , 56 67 , 
68 , 103 , 168 183 , 298 
ClasBificatory sciences, 180 181 
Clear and distinct knowledge, 135 , 
169 

Golendge on patriotism, 278 
Columbus prediction of eolipso, 
230 

Commands, 42 
Common report, 28 30 
Common sense, 14 
Communication, 18 19 
‘ Compositio,’ 34-35 
Conceptual analysis, 170 I7l 
Concomitant Variations method 
of, 214-217 

Conorete meaning of, 61 
Connotation, 54 68 
Consequent, 61 

,, fallacy of, 81-82 
Consistency postulate of, 8 
Constructive hypothetical syllo 
gism, 228 


Contradiction pnnoiple of, 7-8 
Contradictor}' propositions, 69 70 
Contraposition, 82 , 233 
Contrary propositions, 70 71 
Conicrsion, 79 81 
Copula, 62 

Corollanes of syllogistic rules, 
254 255 

Counting, 289 290 
GraiL on ‘ Epistles of Phalans,’ 
292 

Cross division, 172 
Crucial expenment, 209 , 234 
„ instance, 169 
‘Cum hoc ergo pioptor hoc,’ 128 
129 

Gust, difrs on Joan of Arc, 28 29 

D a V Y decomposition of vv ator , 
203 

,, elimination of metals, 

231 

,, on heat, 210 

Deduction and induction, 100 104 
,, scope of, 259 261 
Deduotiv e application, 242-249 
Definition, 55 , 103 , 168-169 , 
183-189 

Degree relations of, 287-288 
De Morgan on bad style, 36 
,, on opposition, 74 

,, rule of eduction, 78 

Denotation, 64 68 
Description, 92-93 
Destructive hypothetical syllo- 
gisms, 228 
Dialectic, 15 16 
Dichotomy, 174-177 
Dickens example of rambhng, 88 
‘ Dictum de omni et nullo,’ 250 261 
Difference method of, 212-214 
‘ Differentia,’ 177 , 184 , 190 
Dilemmas, 234-241 
Discourse universe of, 47-48 , 172 
Disjunctive judgements, 4^43 , 
45-46 , 75-76 
Dissection, 170 

Distinct and clear knowledge, 135 , 
169 
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230 231 
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Heredity experiments on, 223-224 
Herodotus prediction of ecbpse, 
230 

Hibhen examples in induction, 
205 , 214 , 216 
Htero’s crown, 165 167 
Hobbes on use of words, 23 
‘ Homonymia,’ 31 34 
Hj’potheses, 163-166 
Hypothetical judgements, 42-43 , 
44 , 46 46 , 76, 
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„ syllogisms, 226-228 , 
267 , 272 

7 DENTITY principle of, 6 7, 
1 10 
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Hlioit process, 253 
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,, and fancy, 300 
Inconclusive argument, 127-129 
Inconsistency, 112-114 
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167 
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Numerical relations, 2SS 290 

O bservation, 27 . 135 140 , 

145 

Ob\crBion, 79 
Onus of proof, 114-115 
Opposition, 09 78 
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Phlogiston, 234-235 
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Plants oxponments on, 224 
Plurality ot causes, 200 201 
‘ Plures interrogationes,’ 125 127 
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160 163 

,, on non scquitur, 127 
Popular explanation, 297 
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,, proof. 220 
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Prcfltcablcs, 1S9 191 
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Prciliction, 230 2.92 
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PrcMOUR question, 12-9 127 
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1.99 

Probable inferences, 228 229 
Problematic judgements, 19 
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Proof. 133 131 . 208 . 229 , 232 233 
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,, nonnal form, 92 53 

,, opposition of, 69 70 
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„ sjTnboho expres 

Bion of, 72 
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Pure case, 209 

Purpose in thought, 90 92 

Q uality distinctions of, 
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ijuuntity distinctions of, 49 
„ relations of, 287 290 
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ABIER on experiment, 144- 
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Rainbow, 246 
Rebutting dilemmas, 239 
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‘ Reduotio ad absnrdum,’ or ‘ per 
impossibile,’ 270 
Reduction of propositions, 63 68 
„ of 83 llogisms, 208 272 
Relations classes of, 14G 147 
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